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The tops of the towers are each covered with a cast iron 

RENEWAL OF NIAGARA SUSPENSION BRIDGE. | plate] 8 feet squarej bedded in m0 ,tar. The upper surface of 

The re-enforcement of the anchorage and the renewal of t ^\ s p ] ate i s planed to a true surface and supports a number 

the suspended superstructure of the Niagara Suspension j f turned rollers 5 inches in diameter. On these rollers rest 



the saddles, consisting of heavy castings whose undersides 
are planed. The top of each saddle has a groove of semi- 
circular section in which the wires of the cable lie, each 
cable having a separate saddle. The planes of the curves of 
the cables, between the towers, are inclined in such a man- 
ner as to bring those of each pair nearer together at the mid- 

From 



Bridge, without a moment's interruption of traffic, rank as 
one of the most prominent feats of modern engineering; 
and the fact that, with a slight exception, the wires forming 
the cables and suspenders were found by the inspecting 
engineers unimpaired, is most significant and reassuring. 

We have taken extracts from the report of Mr. Leffert L. 
Buck, engineer of the work, and give engravings from the die of the span, to give lateral stability to the bridge 
engineer's drawings and from 
photographs furnished by Mr. 
William G. Swan, superin- 
tendent of the bridge. 

From the inception of the 
project of spanning the chasm 
of the Niagara River below 
the falls with a suspension 
bridge for railroad purposes, 
to the year 1855, when the 
bridge was completed and 
opened to traffic, it was con- 
sidered a bold undertaking, 
and by some engineers, even, 
as an impracticable one. But 
the bridge has been in con- 
stant use for twenty-five 
years, and under constantly 
increasing traffic, demonstrat- 
ing the adaptability of a wire 
suspension bridge to a local- 
ity requiring extremely long 
spans. 

In spite of i ts success, how- 
ever, it has been an object of 
constant solicitude to the 
traveling public. The fright- 
ful chasm that it spans would 
naturally excite the fears of 
most people, and this feeling 
has been greatly enhanced by 
doubts as to the condition of 
the cables and their anchor- 
age. 

The bridge consisted of 
two pairs of iron wire cables 
and the suspended super- 
structure, the cables resting 
on masonry towers at each 
end of the bridge, their ends 
being secured by means of 
chains to suitable cast-iron 
anchor plates bedded in the 
ruck forming the banks of 
the river. 

The suspended superstruc- 
ture consisted of two floors, 
placed at a vertical distance 
apart of 17 feet, and connect- 
ed by posts and rods in such 
a manner as to form a trussed 
tube, as shown in Fig. 2. At 
each five feet in the length of 
the trusses, two wire rope 
suspenders connect the upper 
floor with the upper cables. 
In the same manner the lower 
floor is suspended to the 
lower cables. 

Each cable is composed of 
seven strands or bundles of 
wire. Each strand is made 
up of 520 scant No. 9 wires 
laid parallel, and at each end 
formed into a loop which fits 
into a groove in a U-shaped 
cast iron shoe. The seven 
si rands are bound into one 
bundle of 3,640 wires, which 
is served closely with wire 
over the whole length, with 
(he exception of about 13 
feet at each end, and of about 
10 feet of the portions resting 
on the towers, thus forming 
a cylindrical cable 10% inches 
in diameter. RENEWAL OF NIAGARA SUSPENSION BRIDGE-RE-ENFORCEMENT OF THE ANCHORAGE. 




the towers to the anchorage the cables diverge from the cen- 
ter line of the bridge sufficiently to make the plane con- 
taining the portion each side of the tower vertical. The 
wire forming the cables was boiled in linseed oil before it 
was laid, and as the cables were made the interstices at the 
shoes and towers were flushed with boiled linseed oil and 
Spanish brown paint. Then the whole length of the cable 
was flushed with the same as the serving progressed. 

Each end of each cable had a separate anchorage, as 
shown in dotted lines in Fig. 3. 
A rectangular pit or shaft, 3 ft. x 7 ft. in plan, was sunk 
vertically into the rock, to a 
depth of 25 feet, with the 
bottom enlarged to form a 
chamber 7 feet square. An 
anchor plate, 6 feet 6 inches 
square and having seven rect- 
angular openings through it 
to receive the lower links of 
the anchor chain, is set in the 
chamber, the links put in po- 
sition, and secured by a 3% 
inch diameter pin passed 
through their heads and un- 
derneath the plate. From the 
plate the chain passes verti- 
cally upward to the surface of 
the rock. From this point 
the joints of the chain are at 
points of a vertical curve of 
25 feet radius, the joint at 
the upper end of the curve 
forming the point of the tan- 
gency with the line of the 
cable. 

Beyond this joint is an- 
other length of chain com- 
posed of nine links, each bar 
of which is 10 feet long and 
7x1% inches section. Four 
of these links alternate with 
the shoes of three of the 
strands of the cable, and are 
secured to them by a 'S% mcD 
diameter pin passing through 
links and shoes. The remain- 
ing five links are in like man- 
ner connected with the re- 
maining four shoes of the 
cable strands. 

The anchor plates are se- 
cured in the chambers by 
means of neatly fitted stone 
blocks set in cement mortar, 
the whole pit being solidly 
filled with cement masonry, 
and the interstices around the 
bars grouted. Above the 
rock and up to the end of the 
chain the whole is inclosed in 
a solid wall of masonry, heavy 
blocks of which form sup- 
ports of the joints of the 
curved portion of the chain. 
Formerly the strands were 
also covered with masonry 
and the whole grouted, the 
intention being to preserve 
them from corrosion. 

Such, in brief, is the de- 
scription of the cables and 
anchorages before the new 
work was begun. 

The appearance of the old 
superstructure of wood, and 
wire suspenders and stay 
cables, is familiar to all who 
have seen the bridge, or pic- 
tures of it, and therefore need 
not be fully described in this 
connection. 

In February, 1877, Mr. 
Thomas C. Clarke, Member 
Am. Soc. Civil Engineers, 
with a view to examining the 
condition of the portions of 
the cable strands embedded 
[Continued on page 35.] 
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IMPORTANT TELEPHONE DECISION. 

Judge Lowell, of the United States Circuit Court, Boston, 
Mass., rendered an important decision on the 27th ult., in 
which he virtually confirms to the American Bell Telephone 
Company, the exclusive right of talking over a wire by elec- 
tricity. If this decision is correct, then the Telephone Com- 
pany is in possession of one of the most gigantic and extra- 
ordinary monopolies ever obtained by an individual or 
acquired by a private corporation. It will almost bear com- 
parison with the patent issued by the Spanish sovereigns to 
Christopher Columbus for his discovery of the New World, 
by which the continent, its peoples, and their possessions, 
were placed under his thumb and that of his heirs forever. 
But the magnitude of that grant caused its ultimate down- 
fall; and possibly the Bellonian patent may, with more 
justice, meet a similar fate when it reaches the Supreme 
Court of the United States. 

If it does not, if this decision stands, what a marvelous 
honor belongs to Alexander Graham Bell! What an astonish- 
ing benefit he has conferred upon his fellow men ! He is 
declared to be the original and first discoverer of the far- 
reaching art of speech transmission by electricity. 

The suit in question was brought by the American Bell 
Telephone Company against Albert Spencer and others, 
and the decision, as we understand, is based on the fifth 
clause of Bell's claim, patent of February 14, 1876, as fol 
lows: 

"5. The method of, and apparatus foi, transmitting vocal 
and other sounds telegraphically, as herein described, by 
causing electrical undulations, similar in form to the vibra- 
tions of the air, accompanying the said vocal or other 
sounds, substantially as set forth." 

The court decides that the specific method of producing 
the electrical undulations employed by the defendants is 
different from the Bell plan. The defendant's device is 
made on the principle of the microphone, which has been 
very much improved since the date of the first Bell patent. 
The judge says: "If the Bell patents were for a mere 
arrangement or combination of old devices to produce a 
somewhat better result in a known art, then, no doubt, a 
person who substituted a new element not known at the date 
of the patentmight escape the charge of infringement. But 
Bell discovered a new art — that of transmitting speech by 
electricity, and has a right to hold the broadest claim for it 
which can be permitted in any case — not to abstract right of 
sending sounds by telegraph without any regard to means, 
but to all means and processes which he has both invented 
and claimed." 

It has been heretofore supposed by electrical laymen that 
Bell's devices are simply improvements upon something pre 
viously done in the same line by others, such as (Ersted, 
Reiss, Gray; and that consequently Bell's broad claim to the 
art of transmitting speech by electricity was an absurdity, and 
would be so declared whenever it was submitted to a proper 
judicial examination. But a trial has been had, the laymen 
are defeated, and the hopes of hundreds of telephonic invent- 
ors laid low in the dust. It may be, however, that the near 
future lias relief for them in store. 

Judge Lowell pays a just tribute to the learning and inge- 
nuity of Professor Reiss, but holds that his telephone 
of 1860 was an imperfect instrument, which, although 
some sounds of thevuice could be sent, was still incapable 
of completely transmitting articulate speech. This differs 
from accounts we have had of the Reiss telephone, and per- 
haps the. entire evidence in respect thereto was not brought 
out before the court. 

It may equally be said of Bell's telephone, that while it 
is a good receiver it is a poor transmitter — so poor that 
its use has been almost abandoned in favor of superior 
instruments such as the Blake or the Edison. If we had 
to rely only on the Bell instruments the telephone would be 
ajiuisance, and the wide-spread use of speaking telegraphy 
now enjoyed could never have been realized. 



THE GREAT COMET OF 1881. 

' The comet whose appearance was announced last week 
continues to be the subject of much wonder, speculation, 
and scientific study. Though less striking in appearance 
than Donati's comet of 1858, it is one of the most brilliant 
and interesting of these erratic visitors to our skies that 
scientists have been permitted to study. 

So far as heard from the comet was first observed in the 
northern hemisphere about four o'clock of the morning of 
June 20, by G. W. Simmons, Jr., of Boston, while camped 
at Moreles, Mexico, 30 miles west of Eagle Pass, west of the 
Rio Grande, about latitude 29. 

i It appeared in constellation Auriga, about 8 degrees from 
the star Capella, and from its proximity to the sun was at 
first visible each olear day only for a short time just before 
sunrise and again for a little while in the evening. Its 
northward motion, however, soon carried it to a position 
permanently above the horizon. At first the head of the 
comet shone like a star of the first magnitude, while the tail 
glowed like a streamer of the northern lights. 
In the absence of a sufficient number of observations for 

! the exact calculation of the elements of the comet's orbit 
the estimates of the dimensions of the head and tail and 
their distance from the earth are little better than guesses. 
At Harvard University, on the 24th, the comet was thought 
to be about 69,000,000 miles from the sun and 29,000,000 
miles from the earth. The nucleus was estimated to be 



1,000 miles in diameter, the coma or nebulous head 12,000 
miles in diameter, and the tail 40,000,000 miles long. 

On the 27th Prof. Lewis Boss, of Dudley Observatory, 
Albany, N. T., calculated the comet to be about 34,000,000 
miles from the earth, and receding at a rate of nearly 
1,000,000 a day. At that date the nucleus was estimated by 
him to be 1,200 miles in diameter, and the first and brightest 
semicircular envelope of the head appeared about 14,000miles 
broad. The largest branch of the tail measured, he thought, 
at least 35,000,000 of miles. 

On the night of the 26th, as seen from the same observa- 
tory, the tail was traced for forty degrees. One branch of 
the tail passed in a perfectly straight line about two degrees 
to the East of the Pole Star. The other branch was shorter 
and fainter, and curved to the westward (eastward, astro- 
nomically), terminating at a point about five or six degrees 
southwest of Polaris. The air was wonderfully transparent, 
and the fine gauze-like tail became an object of delicate and 
fascinating beauty. 

Thus far no agreement has been arrived at among astrono- 
mers touching the comet's identity and orbit. By some its 
(approximate) elements are thought to resemble most those 
of the comet of 1807; others find greater resemblance to the 
elements of the comet of 1684. The majority of observers 
hold that the comet is receding, having made its perihelion 
passage some time in June, various dates being given. Most 
probably the comet is the one observed by Dr. Gould in 
South America on the first of June. 

The comet was photographed for the first time June 26, 
by Dr. Henry Draper, of this city, and on several succeeding 
nights its photograph was secured here, and also, it is 
reported, in Europe. Dr. Draper has likewisemade careful 
studies of the composition of the several parts of the comet 
by means of spectrum analysis. The nucleus gives a con- 
tinuous spectrum, indicating a solid or liquid body heated to 
incandescence. The coma, or cloud about the head of the 
comet, gives a banded spectrum indicating the presence of 
some compound of carbon in the gaseous envelope. The 
tail gives a continuous spectrum which is not crossed by the 
characteristic lines of solar light, from which it is inferred 
that the tail shines by its own light, not by reflected sunlight, 
and that the incandescent particles which compose the tail 
are solid. On the strength of these discoveries Dr. 
Draper expresses the belief that the nucleus is com- 
posed of mineral substances, partly, perhaps, of olivine, 
which is an ingredient of meteorites, and of some volatile 
element which yields to the influence of heat. As the comet 
approaches the sun, the volatile part is turned into gas by 
the heat, and flames out to form the coma. The fact that 
the coma is aJwavs on the sunward side of the nucleus 
strengthens this supposition. But after bursting forth on 
the side toward the sun, the vapor seems to be repelled and 
to stream away from the sun, thus forming the tail. The 
cause of this repulsion cannot be absolutely asserted; but 
in all probability electricity has something to- do with it. 



CHEMICAL ACTION IN A MAGNETIC FIELD. 

Every student is familiar with the experiment in which 
fine iron filings are dusted over a plate and subjected to the 
influence of the poles of a magnet. The iron does not re- 
main uniformly distributed, but falls into systems of lines 
which mark what are called the lines of magnetic force. 
Excellent illustrations of these curves will be found in ton- 
nection with Professor Mayer's articles on magnetism (Sci- 
entific American, vol. xli., pages 211. 212, etc.). These 
lines of magnetic force occupy what Faraday named the 
magnetic field which surrounds the poles of every magnet 
to a distance greater or less according to the strength of the 
magnet. Recently Professor Ira Remsen, of Johns Hopkins 
University, has undertaken some novel experiments to ascer- 
tain whether the chemical behavior of a >^ 3tal is in any way 
influenced by magnetic action, and has arrived at results 
which are of considerable interest. 

His best effects were obtained by placing a shallow vessel 
of thin iron, containing a solution of copper sulphate, over 
the poles of a magnet. Out of the magnetic field the solu- 
tion would deposit upon the iron vessel a uniform coating 
of copper. When brought within the field of a permanent 
magnet capable of supporting twenty-five kilogrammes (55 
pounds) the copper was deposited in a fairly uniform way 
on the entire plate except at the lines marking the outlines 
of the poles. These lines were sharply marked as depres- 
sions m the deposit. When, instead of a permanent magnet, 
an electro-magnet was employed, the iron vessel and copper 
solution being the same as before, a more striking action 
was observed. There was no deposit of copper for a nar 
row space marking the outline of the poles. Within the 
outline (over the poles) the deposit was fairly uniform. Out- 
side the blank outline marking the pole the copper was 
deposited in irregular ridges running at right angles to the 
lines of force and apparently coincident with the lines mark 
ing the equlpotential surfaces. By increasing the power 
of the electro-magnet the action is intensified and the area 
affected is broadened, the largest circles obtained in Prof. 
Remsen's experiment being nearly four inches in diameter. 
The cause of the phenomenon has not yet been determined, 
though the effects are obviously to be ascribed to the infiu 
ence of the magnetism on the iron plate, or on the liquid, or 
on both together. Further experiments will decide between 
these possibilities. A full report of the work thus far done 
will be found in the current issue of the Scientific Ameri- 
can Supplement. The experiments are easily repeated, 
and open up a novel and interesting field of inquiry. 
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THE SPREAD OF THE CARPET BEETLE. I where an invasion is feared. In Europe, however, the insect I power machine where the water falls from a reservoir into a 

Richardson of ! is said to infest dried meat, in which it is liable to come in | well without an outlet at a lower level. The well will 1111 



In the latter part of May, Master Fred. F. 
Tarrytown, N. Y., called our attention to the fact that the | contact with fat; and it is such an omnivorous creature in the 
new household pest, the carpet beetle (Anthrenus scrophulariai), I larval state that it might possibly betake itself to tallow as a 
had ■pjiwisd on the blossoms of the field daisy. Further relish. Its taste for carpet-stuff, as already noted, is of re- 
observation discovered the insects in considerable numbers , cent origin, and there's no telling but it might learn to like 
on the flowers of the Beutzia. \ wen Professor Lintner's cotton soaked in kerosene. 

A statement of the facts (with specimens of the beetles) \ A Massachusetts naturalist proposes the soaking of the 
was sent to Professor Comstock, U. S. Entomologist, at edges and seams of carpets with an infusion of cayenne pep- 
Washington, in a letter asking whether the beetles had before per and strychnia-one-quarter pound of pepper and two 
been discovered leading an outdoor life. 

Professor Comstock's answer, dated June 7, ran as fol- 
lows: 

In reply to your letter of recent date I would state that the 
beetles 3ent were specimens of the imported carpet beetle 
(Anthrenus serophularim), as you surmised. Since the beetles 




NEW CARPET BEETLE (Anthrenus scrophularice). 

of this group are known to generally feed upon the pollen 
of flowers in ihe adult stage, while their larvae are miscella- 
neous feeders, there is nothing surprising in your observa- 
tion; still it is of interest, as I am not aware that it has been re- 
corded as yet in this country, except with regard to the Cali- 
fornia variety of the species, which Dr. Le Conte has called 
A. lepidtts. Professor Lintner said, in 1878, " The insect has 
not yet become sufficiently abundant in New York to be 
found resorting to plants for its food," and I do not recall at 



drachms of strychnia powder to the gallon of water. We do 
not know of any actual test of this remedy, which is ob- 
jectionable because of its hurtfulness to man. Another 
(theoretical) remedy is an infusion of cayenne pepper- and 
quassia chips — two ounces of pepper and half a pound of 
quassia to the gallon of water — which has the merit of not 
being poisonous. These infusions can be applied to new 
carpets by dipping the ends of the rolls in a shallow pan con- 
taining the liquid; to carpets already down the liquid might 
be applied with an atomizer, until the edges and seams are 
saturated. 

The interests involved in this insect invasion are coexten- 
sive with the carpet and woolen industries; and it is clear 
that the inventor who shall devise some sure and simple 
treatment of carpets and clothing to make such articles proof 
against the pest, will not only make himself a public bene- 
factor, but reap a suitable reward in cash. Thus far the 
naphtha and benzine applications seem to promise the best 
results; but they are somewhat hazardous, to say nothing of 
the disagreeable odor they leave. A pleasanter, safer, and 
more permanent preventive is needed. 



GAMGEE'S ZEROHOTOR. 
The Scientific American of July 2, 1881, contains an 
article on Gamgee's zeromotor, signed Valentine G. Bell, 
M.I.C.E., etc. 

This writer expresses the opinion that the zeromotor will j divided into pieces nearly 2% inches wide. 
| be able " to go on continuously during a given duty ;" but I have been made perfectly smooth they are divided again by 
that " a colossal engine will be required to do a very small an instrument resembling a plane, but furnished with a num- 



up, and the machine will stop. 

Mr. Gamgee tries to remedy this evil by his high-pressure 
boiler, which is intended to supply the motive power of an 
injector by means of which the ammonia vapor an-il liquid 
is to be forced back into the working boiler. The operation 
of this high-pressure boiler may be likened to that of a high- 
pressure reservoir, lying above the working reservoir, and 
operating a water-ram which shall not only lift all the water 
out of the well back into the working reservoir, but lift the 
water which operates the ram back to its original height I 
Faith in the zeromotor must be stronger than that faith 
which will move mountains ! 

O = O. 
< < » i m 

WOOD WEAVING. 

We take the following details concerning a very peculiar 
industry from a recent number of OasseU's Magazine: One of 
the busiest towns of the manufacturing district of the Aus- 
trian empire is Ehrenberg, lying close to the Saxon frontier, 
and distinguished from other towns and villages for its curi- 
ous industry of wood weaving — sparterie work, as it is called 
— which was introduced .something more than a century ago 
by a carpenter named Anton Menzee. The threads used for 
weaving are no thicker than wiiting paper, an 1 vary in 
width from the fifth to the twenty-tifth part of an inch. The 
aspen is the only tree whose wood is sufficiently tough and 
pliable to supply these threads in the required lengths. This 
tree was formerly indigenous to Bohemia, but has now 
almost entirely disappeared, so that the raw material for the 
sparterie work has to be brought from Russian Poland. The 
wood used for the purpose of weaving must be free from 
knots, as the smaller defects or irregularity, such as ordinary 
persons would hardly notice, make the fibers quite unfit for 
working. Arrived in Ehrenberg, the wood is planed and 

When these 



amount of work;" and he suggests the following method for 
the present moment that 1 have seen this statement corrected ' making an estimate of the size of the engine required, viz.: 



Very respectfully yours, 

J. Henby Comstock, Entomologist. 

The inference to be drawn from this discovery is not en- 
couraging to housekeepers. The beetles, in the larval con- 
dition, have already proved very destructive to carpets, and 
scarcely less so to woolen goods generally, wherever they 
have gained a footing; and now that they are multiplying 
out of doors there is little hope of their extermination. 

It will be remembered that this latest and least welcome 
of immigrants from Europe was first discovered preying upon 
carpets by Professor J. A. Lintner, Entomologist of New 
York State, in 1874. In its native home it is said to have 
shown no such proclivity, whether from lack of carpets or 
an abundance of more attractive food it is impossible to 
say. 

In the thirteenth annual report on the New York State 
Museum Professor Lintner gave a full description of the in- 
sect, with figures by Professor C. V. Riley. We copy the 
figures herewith for the information of housekeepers, who 
may not be aware that the pretty little beetles found crawl- 
ing about the walls have anything to do with the hairy de- 
stroyers of their carpets, blankets, and woolen clothing. 
The tail-like tuft of black hair radiating from the last seg- 
ment of the larva has been clipped in the picture; naturally 
it is nearly as long as the whole body. The indicated size 
of the beetle is for the female ; the male is about half as large, 
and is whiter. A full description of the beetle in its several 
stages was given in the Scientific American of October 5, 
1878. At this time the pest is only too well known, and the 
chief question with regard to it is how to stay- its ravages. 

There is a remote possibility that the attractions of out- 
door life may withdraw the pest from the domestic field and 
cure it of its newly acquired taste for carpets. But it is far 
more probablethat, after multiplying outsideduring the sum- 
mer months, it may swarm into our houses in the fall with 
vastly increased numbers and capacity for mischief. Mean- 
time householders will do well to watch closely to see 
whether the female beetles do not leave the flowers and be- 
take themselves to the house to deposit their eg^s upon car- 
pets and clothing. In this case the ravages of the larvae may 
be kept up the year rounJ. and not, as heretofore supposed, 
during a few months of winter or early spring only. 

The remedies proposed for the pest are numerous, but 
most of them are disappointing when put to practical test. 
In the report referred to above Professor Lintner says that 
Persian insect powder, camphor, pepper, tobacco, turpentine, 
carbolic acid, and the like are powerless. He recommends 
the use of benzine or kerosene on cotton stuffed into the 
joinings of the floors and the crevices beneath the base- 
boards. An efficient but somewhat hazardous remedy is said 



" In a condensing steam engine there is a difference of 
about 1,000° Fah. [units?] of heat between the steam issuing 
from the boiler and the water returning to it. On the other 
hand, in Professor Gamgee's engine, this difference will not 
exceed 60°. Without going into the question of the relative 
specific heats of water and ammonia, we may say roughly 
that, for the two engines to indicate the same power when 
working at tue same number of revolutions, they must have 
cylinder capacities in inverse proportion to the above dif- 
ferences of heat respectively." 

Let us apply this rule for making an estimate for a zero- 
motor, to be substitued for the steam engine of a certain ves- 
sel, having two cylinders, 33 inches by 2 - 75 feet, working 



ber of fine knife blades, which mark the wood at regular 
distances, according to the width the strips are to be. This 
process requires the utmost dexterity and nicety, as it is 
absolutely essential that the divider shall exactly follow the 
direction of the fiber, and for this reason, among others, it 
must always be done by hand. 

The divider makes incisions one-fifth of an inch deep; the 
wood is then carefully planed and comes off in thin paper- 
like strips, some of them not wider than a stout thread. 
They are gathered up by women as they fall, and are exam- 
ined and the defective pieces rejected. There is a good deal 
of waste in the process. The threads or fibers being ready, 
must be tied in couples at one end before they can be woven. 
This work is done bj' little children of four years of age and 
upward, who earn eight cents a day. The weaving is done 



with a steam pressure of 60 pounds per square inch. The j chiefly by women, and on looms which differ considerably 
two pistons sweep through a space of 64914 cubic feet per from those in ordinary use, the fiber being not more than 39 



revolution of engines. According to Mr. Bell's opinion 

the pistons of the zeromotor should sweep through a space of 

64-914. x 1.000 . noa , . , . . t . , 

=x 1,082 cubic feet per revolution of engines; 



60 



to 50 inches in length. The longer fibers form the warp, the 
shorter the woof, which are passed in and out by means of a 
little instrument with an eye like a needle. Until within a 
few years this concluded the whole process — the "founda- 
tions," as they are called, were complete and nothing more 
was done except that a few hats and caps were made of them. 
These were of the simplest description, and anything but 
becoming; moreover, they were glued together, thus making 
them unpleasant to wear in hot or wet weather; accordingly 
they brought but 30 cents or 60 cents per dozen, and were 
worn by the very lowest classes. 
Within the last few years, however, owing partly to the 



and sixteen rotary engines, having cylinders 50 inches diame- 
ter by 5 feet long on an 8 inch shaft would be required, 
which, making proper allowances for cylinder heads, stuff- 
ing boxes, and couplings, would occupy fully 150 feet in the 
length of the vessel. 

Mr. Bell's estimate, however, is based on wrong premises. 
The size of an engine for a given power depends on the in- 
dicated mean pressure of the working fluid, which is not 
dependent on the difference in temperature of, or units of interest taken by the Government in the manufacture, a great 
heat contained in, the working fluid at its initial and final change for the better has taken place. At present Ehren- 
pressures. The following example will make this clear: berg sends out not only the raw material, but ready-made 
Let us take two condensing engines, one working without goods — fashionable hats of all kinds and a variety of fancy 
expansion with steam of 100 pounds pressure, the other work- articles skillfully concocted out of the wood fabric; ladies' 
ing with the same initial steam pressure, but expansively, so hats of every description and of the latest fashion, such as no 
that the mean pressure in the cylinder is 20 pounds. Assum- one need be ashamed to wear, are made entirely of wood and 
ing the back-pressure to be the same in both cases and so sold at astonishingly low prices. Men's hats are to be had 
small that it may be neglected, then the initial and final tem- of all shapes, from the Panama hat — not a whit inferior to 
peratures will be the same in both cases, but, with the same that bought in Paris — to tlie common hats exported in large 
piston speed, the expansive engine must be five times larger \ quantities to China, and the linings or foundations of which 
than the non-expansive engine. give stiffness to the fez of the Turkish soldier. The export 

Mr. Bell's estimate of the size of the ammonia boiler is trade embraces all Europe, from Spain to Russia, extends 
also based on wrong data. The mean difference of tempera- beyond the Caucasus to India and China, and maintains 
tures of the water and hot gases in a steam boiler is much ! active relations with North and South America as wellasAus- 
less than 2,000° Pah. ; this difference exists probably between : tralia. The manufacturers are in direct communication with 
the temperatures of the furnace and of the water; but when j the four quarters of the world, and their goods are being 
the gases leave the boiler their temperature is generally not introduced into Africa by French and English traders. 
more than from 200° to 300° higher than that of the steam. 

It is doubtful whether Mr. Gamgee will derive much com- 
fort from Mr. Bell's indorsement of his invention. The 
public, however, cannot be warned too much against this 
delusion. The utter fallacy of the principle on which the 



zeromotor is based may be illustrated in the following man- 
by others to be found in the liberal use of naphtha around ner: 



Influence of Magnetism on Electrical Currents. 

At a recent meeting of the Physical Society, London, Mr. 
Hall, of Johns Hopkins University, Baltimore, exhibited his 
experiment in which a current of electricity flowing longi- 
tudinally along a thin foil of metal is caused to yield a trans- 



verse or lateral current by inserting the foil between the 
the sides of the room, along the seams of the carpet, and I The heat stored up in a body is capable of doing a certain '' foils between the poles of a magnet. The lateral current is 
wherever cracks in the floor provide a runway for the larvae j amount of work in the same manner as a mass of water : observed on a sensitive galvanometer, and care is taken in 



under the carpet. Obviously great care must be taken to 
give the rooms a protracted and thorough airing before 
lighting lamps or fires, as the naphtha takes fire readily and 
the vapor mixed with air is dangerously explosive. 

In view of the fact that the larvae of a related species of 
beetle abhors tallow it has been suggested that a remedy for 
the carpet beetle might be found in the liberal use of tallow 



stored up in a reservoir. To make the power of the water the first place to find points of connection with the foil 
available for work, it must fall down to and flow off at a which yield no current before the magnet is applied. The 
lower level. In the same manner the heat must fall down results were that if iron is called -+- the series is iron -+-, 
to, and flow off at a lower temperature; this is effected by the ! silver — , gold — , platinum — , tin — , and, curiously, nickel, 
condensing water, or other refrigerating medium, of a heat ! though a magnetic metal like iron, is — , but on inquiry of 
engine. But as the zeromotor is to work without a refrige- Professor Chandler Roberts it proved that the nickel em- 
rating medium which carries off the heat contained in the ployed was, perhaps, impure. Cobalt ranges between iron 



in the cracks of the floor and around the edges of the wall working fluid at a lower temperature, it resembles a water ' and silver, and is -f- like iron. 
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EXPLOSION OF A BOILING MILL BOILEB IN POTTSVILLE, 
PENNSYLVANIA. 

BY S. N. HATCTWELL. 

The subject of this report was a plain cylinder boiler with 
cast iron heads, a type much used in almost all kinds of 
manufactories. Hundreds of them may be seen of about the 
same dimensions and construction set in triplets, etc., in 
the steam cotton mills of Fall River and Lowell, Mass., and 
Providence, R. I., and they are very common in iron mills 
in all parts of this country. The sample now illustrated ex- 
ploded on the 10th of June, 1881, and killed three men. 
It was somewhat shorter than most of its 
kind, and was the right-hand one of a pair 
placed over a puddling furnace, known as 
No. 4, in the Fisbach Rolling Mill, owned 
by Mr. C. M. Atkins, and located about a 
mile from Pottsville. This boiler was 30 
inches diameter by about 26 feet long, made, 
in 1870, of a good quality of iron plates; 11 
single-riveted rings composed the cylinder. 
The brand "C. H., Pottstown, Pa," is seen 
on the plates, but no figures indicating their 
tensile strength were found. The heads 
were flat cast iron disks, about 1% inches 
thick, the front one having a man-hole in its 
center of the usual size. The rear head had 
no man hole. The flanges of the heads 
turned inward to receive the shell plates. 
The boiler had the usual water gauges and 
a 3 inch diameter lever safety valve. The 
pair of boilers were supplied with water 
through a cast iron T-pipe attached to the 
nozzles cast on the lower part of each front head. This 
exploded boiler and its mate were suspended by hook bolts 
and riveted staples, A, beneath cast iron arched girders placed 
upon the side walls at each end of the boilers. They were 
also united by a cross pipe or small steam drum of cast iron 
having a nozzle for the safety valve and the steam pipe by 
which they were connected to the system of nineteen pairs 
of similar boilers and four upright ones. 

Except the uprights and one pair of " starting" boilers 
they were all similarly heated by waste gases from puddling 
and reheating furnaces. The combustion of the fuel is 
urged by a large fan-blower, that delivers cold air, through a 
suitable system of suspended iron blast pipes, B, into the seve- 
ral furnaces, whence the gaseous products of combustion 
pass through the reverberating chamber, and ris- 
ing through a flue at the extremity they return 
through the chamber beneath the boilers, travers- 
ing once their length in contact with their lower 
half, to the brick lined iron stack, C, supported 
on columns above the stoker's pit, as shown in 
Figs. 1 and 4. Steam in this system of boilers is 
maintained at from 60 to 70 pounds, blowing off 
at 70, as indicated by gauges at each of the three 
large engines. The steam thus generated is used 
to drive the works through a 44" x 44" upright 
engine for a 22 inch beam train, making 82 revo- 
lutions per minute; a 24" x 60" horizontal engine 
for the puddling machinery, 55 revolutions per 
minute; an upright36" x 36" engine for the rail 
mill, making 85 revolutions per minute; together 
with several smaller lifting engines and the fan- 
blast engine. 

THE HISTORY 

of this boiler is fully given by Mr. Atkins, the 
owner, who has been many years in the iron 
business, and uses a great number of boilers, and 
he is very particular to procure the best of C. H. 
No. 1 plates for them. He testifies, referring to 
his admirable record books, that this boiler was 
made for him in March, 1870, put to work on the 
28th of Apri 1 , 1873, used interruptedly, the months and days 
in each year being designated, in all a total of 76 months, 
something ovsr half the time since 1870 till the 10th day of 
June, 1881, when, according to the evidence, it exhibited its 
first symptom of weakness, a leak on the bottom, and within 
a half hour after it was discovered it broke in two, as shown 
at a in the engraving, Fig. 1, near the beginning of the third 
plate from the front end, where the hot gases from the fur- 
nace below first impinge on the iron shell. 



Some evidence before the coroner goes to show that the 
bottom of the shell was only three sixteenths of an inch thick, 
and that the top was scant a quarter of an incli thick. 
This is probably an error, since each ring of the cylinder is 
composed of a single plate, as shown at a in Fig. 3, and it was 
observed by the writer to be of uniform thickness through- 
out. The iron measures 0'2100" just at the edge of the rup- 
tured plate on the bottom. 

THE COURSE OF THE EXPLOSION 

is indicated by the illustrations; the irregular line, Figs. 1 
and 3, is the location of the rupture. Here the leak on the 




BOILEB EXPLOSION, POTTSVILLE, PA 

bottom was discovered a few minutes before the boiler broke 
in two. The fire bars were promptly ordered out by the 
master mechanic, Mr. Sharpless, but the man who attempted 
to do it was driven from the stoker's pit beneath the stack 
by the steam formed of the water blown from the rapidly in- 
creasing leak into the white hot puddling chamber, whence 
a "heat" had just beendrawn. The man left the pit (to shut 
off the blast which he thought had been turned on by some 
one), and saved himself from a horrible death in the pit, for 
just then the boiler broke down, and the parts separated and 
took directions indicated by the angle at which they were 
acted and reacted on by the expanding water. (See dotted 
lines, Fig. 1.) The shorter piece took an upward and west- 
ward course, making several back somersaults among the 




BOILEB EXPLOSION, POTTSVILLE, PA. 



steam pipes, blast pipes, and timbers, and fell within 25 feet 
of its starting point. The main portion not having so great 
inclination from the horizontal, after breaking down recoiled 
horizontally eastward against the stack, C, which in falling 
to an inclined position among the timbers broke and knocked 
down the main blast pipe, B , and a large shaft that ran north 
and south across the mill. 

The upper part of the furnace or boiler setting was demol- 
ished, and the boiler fell and remained upon the damaged 



lower portion not far from its original place, as shown in 
Fig. 2. A large area of roof was blown off and destroyed 
Pipes and timbers in the track of the flying piece of the 
boiler were broken and thrown down, and steam, bricks, and 
splinters filled the air. 

The water from the main portion of the boiler was pro- 
jected by its own expansion, carrying bricks and pieces of 
iron with it down the " race," a thoroughfare between the 
furnaces, where the three fatally injured men had been at 
work. 
That the weakness that distinguished this boiler among its 
numerous fellows was the accidental location 
in its construction of an obscure or entirely 
hidden defect in a most trying spot, is a fair 
hypothesis. It is said that a flexible horse- 
nail was forged from apiece of iron cut from 
the plate near the fracture, but it is certain 
that at the fracture the iron was crystalline 
and brittle. No notable defects, either origi- 
nal or acquired, were found in the boiler. 
There were marks inside, not in the line of 
fracture, showing that scabs of deposit hnd 
recently been detached, and slight bulging 
appeared, but they were unimportant, and 
the boiler was practically clean and appeared 
to have been well cared for. It had never 
been patched or otherwise repaired, and no 
blame can justly be charged to its makers, 
owners, or managers. 

The mildness of the accident is due to the 
direction of the weak line and the conse- 
quent gradual character of the break. Had 
the boiler opened instantaneously by the bursting out of a 
head or the breaking of the shell on a longitudinal line, from 
grooving, corrosion, or a ripped longitudinal seam, and had 
the three tons of superheated water been suddenly set free 
from the pressure due to its confinement, it would have 
expanded something as powder burns, and a greater effect 
would have been produced. 

So far as the writer has observed during several yeaes of 
study of this subject explosions from transverse defects have 
been confined to boilers in iron works, all similarly set and 
exposed to great and sudden changes of temperature. Some 
of the causes are obvious, but there may be others not yet 
traced. 
It is believed that some safer method of setting gas-heated 
boilers can and ought to be devised. For exam- 
ple, a fire-brick arch or shield might be con- 
structed to receive the first impact of the hot 
gases and the succeeding colder currents of 
air, protect the iron from the damaging ther 
mal changes, and distribute the heat over a larger 
area of the boiler. 

A jury of competent mechanics assisted the 
gentlemanly and zealous coroner, Dr. Will. C. J. 
Smith, of Pottsville, in examining this ease. 
They rendered the following sensible 
verdict : 
"After visiting the mill at which the disaster 
occurred, and hearing Ihe evidence relating to 
the death of Daniel Moran, Henry Lansberuer. 
and James O'Neil, the jury find that the deceased 
came to their deaths from injuries received by 
the bursting or rupture of the boiler at Atkins' 
Fisbach Rolling Mill, on Friday, the 10th day of 
June. The jury are of the opinion that the ac 
cident resulted from the constant expansion and 
contraction to which all cylinder boilers are sub- 
ject, destroying the fiber of the iron, reducing its 
normal strength to such an extent that when the 
fracture took place on the bottom of the boiler 
the metal remaining in the line of fracture was 
not of sufficient strength to resist the pressure to which it 
was exposed. These are circumstances over which neither 
owners nor employes have any control in this class of boil- 
ers. In our examination we found the iron to be of No. 1 
character, witli nearly its original thickness." 

■*<»>» 

Hatters say that the size of the human head in England 
and Scotland has been gradually diminishing in size within 
the last quarter of a century. 




Fig. 1.-B0ILER EXPLOSION IN POTTSVILLE PA-SIDE ELEVATION, SHOWING COUKSE OF FLAME AND HOT GASES. 
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RENEWAL OF NIAGARA SUSPENSION BRIDGE. 

[Continued from first page.] 
in the masonry, caused a small excavation to be made 
near one of the shoes. On reaching the first strand, two or 
three of the wires were found to be corroded quite through 
and others were partially corroded. Shortly afterward Col. 
W. H. Paine, of the East River bridge, visited the bridge, 
and gave orders for the removal of all the masonry cover- 
ing the strands of each cable. He also made tests of the 
elongation of the strand portion of one of the cables, by 
means of a Vernier scale. He found in this way that the 
elongation under a given moving load, on 
the bridge, was no greater than the modulus 
of the wires would allow, supposing the total 
section to be the same as when the cables 
were new. He also cut out some pieces of 
wire and tested them for tensile strength, 
ductility, etc. Their ultimate strength was 
fully equal to that of the new wire per 
unit of section, and their reduction of rup- 
tured section was satisfactory, but as the 
wires tested were etched in places, of course 
the stretch would be principally confined to 
the etched portion, hence rendering any mea- 
surement of the stretch a matter of extreme 
difficulty. 

In March, 1877, Mr. Buck joined Col. Paine 
at Suspension Bridge to assist in examining 
the condition of the bridge and in repairing 
the defective wires. After the strands were 
thoroughly cleaned and the wire bands removed, they were 
opened, the paint removed from the interstices, and the 
inner wires examined. They were found to be in as good con- 
dition as when first put in. The outer defective wires were cut 
away so as to uncover the second layer of wire at the bend 
of the shoe, when the second layer, or course, was found to 
be sound and bright. Thus it was found that the only wires 
affected were the outer wires of the outside strands. Near 
the cylindrical portion of the cables, the outer wires were 
slightly rusted clear around the cable, but as the shoes were 
approached, the etching appeared to work toward the lower 



Fiq. 2 . 



pin. Beyond e each of the four chains was independent of 
the others, but had the same curvature and rested on the 
same stone supports. Two of the chains connected with 
the upper cables. The other two passed along grooves 
cut in each side of the wall, passing the supports of the 
old upper cable chains and fastened to the lower cable. 

As will be seen by Fig. 3, the plan followed required a 
bend in the lower cable chain to bring it on to the line of 
the cable. This was done by dividing thechange of direc- 
tion among three points, and securing them in position by 
means of stirrups attached to the ends of the pins of the 





Fig. 4.— Plan showing connection of New Chains with the Cables. 

strands, till, when the shoes were reached, the principal cor- 
rosion was of the outer wires underneath the bottom shoes. 
The evident cause of this corrosion was the elongation and 
contraction of the strands under the passing loads, which 
had loosened the cement from the outside strands, allowing 
moisture to work in and finally reach the lowest point. The 
portion of cement among the strands would go and come in 
a body with them. 

While the examination was going on, the defective wires j 
were cut out and new ones spliced in under 
strain. The greatest number of wires that 
required repairing at one end of any one 
cable was sixty-five, a number quite insigui- 
ficant compared with the total number (3,640) 
comprising each cable. 

This examination of the bridge resulted in 
the appointment by the bridge companies of 
a commission to examine the entire structure 
and to report upon its condition. After a 
very careful examination the commission 
reported that the repairs of wires, affected by 
rust,, having been completed, the action of 
the wire portion of the cables indicated that 
they were in good condition. But regarding 
the anchor chains, it was believed that the 
strength of the bridge might be augmented 
by re-enforcing them. 

The report was accompanied withplansfor 
re-enforcement of the chains, and required that 
it should be made. The report also suggested 
the renewal of the suspended superstructure 
with iron, and submitted a general plan for 
that purpose prepared from data obtained 
from Mr. Roebling's published report on 
Niagara Suspension Bridge. 

This plan was subject to such alterations as 
circumstances should require, and the engi- 
neer in charge accordingly made alterations 
which appeared to be necessary on getting to 
the surface of the rock. 

In this plan the pits were located the same 
as in the other, but smaller. One anchor 
plate in each pit was made to answer for 
all the four chains. There were eight links 
secured in the plate by one pin. and the 
first joint, e (Fig. 3), was secured by one long 



FIG. 3.-SEC1ION OF ANCHORAGE. 

old chain, as shown at a, b, and c. In plan the pits are 
6 ft. x 2 ft. 6 in. On the New York side they were sunk to 
a depth of 17 feet. On the Canada side to 23 feet. At the 
bottom the pits were chambered to 6 x 7 ft. in plan, for 
the reception ot the anchor plates. 

The anchor plates are of cast iron 5 ft. 6 in. square and 
strongly ribbed. Each plate has eight cavities cored into 
it for the reception of the lower heads of the links inclosing 
them perfectly. One pin passes through the whole eight 
links and all the partitions of the plate. After the plate 
was properly placed in the pit it was solidly concreted 
underneath. The stone blocks above the plate were cut 
to fit each place with thin joints, and the pieces as large 
as could be got into the chamber and notches. All vacant 
places were filled solidly with stone and cement, but no 
stone was permitted to come in contact with the chains. 

After the new chains were adjusted the masonry was 
rebuilt and both new and old chains covered and grouted 
solidly, and the wire strands were covered with brick houses. 

In-renewing the suspended superstructure it was decided 
to use steel for the posts, chords, track stringers, and 
lateral rods, and iron for all other parts. 

It was also decided to put the new iron beams in, nearly 
throughout, before commencing the work of erection 
proper. The work began at the middle and proceeded 
toward each end. When 150 feet of the new work was in 
place, the new chords were securely clamped to the old by 
means of oak and pine timber. 

The portion of the new work thus put in place weighed 
about 1,100 lb. per running foot of bridge. Hence there 
were seldom over 90 tons of new material overlapping the 
old, but at the start, being in the middle, this was equivalent 
to about 150 tons distributed, or deducting the 80 tons, 
saved by stripping the bridge, there were 70 tons as the 
probable extra dead load upon it, but as the trains had at the 



outset been limited to 190 tons, it is not probable that the 
total weight of live and dead load ever exceeded that of 
ordinary usage. 

While these changes were being made, the work of replac- 
ing the lower floor was going forward each way from the 
middle. After the work of replacing the trusses and floors 
was completed, that of renewing the track began at the middle 
and proceeded each way at the rate of 30 feet per day, or of 
60 feet total. This could have been done without interrupt- 
ing traffic, but as the Great Western Railway Company was 
to do the work of removing the old material of the track and 
put on the new timber, they preferred to 
take an hour each day, when there was no 
passenger train and scarcely any freight to 
cross, and make the change of 60 feet at one 
time. 

The camber was made as nearly an arc of 
a circle as possible. The stress on the sus- 
penders was adjusted by means of a hydraulic 
weighing machine. 

In a suspension bridge of this sort, to make 
the overfloor stays (or those from the tops 
of the towers to different points of the floors) 
effective, a continuous iron truss is required, 
the middle point of whose length shall be 
as nearly stationary as possible. The trusses 
in this case are continuous from end to end. 
In order to keep the middle from moving 
toward either end the automatic device 
shown at the end of the lower chord (Fig. 5) 
was designed. In the prolongation of the line of the lower 
chord is an abutment casting, A, firmly secured to the 
masonry of the arch. This casting receives the end thrust 
of the chord. There is one of these castings at each end 
of each lower chord. 

A bent lever, B, has its fulcrum, E, secured to A. At 
the end, D, of the short arm of the lever is hinged one end 
of a three-quarter inch diameter round rod, R. This rod 
extends through the lower chord to the opposite side of the 
river, where its other end is secured to the abutment casting 
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Fig. 2 -CARRIAGE WAY, SHOWING TRUSSES, 



Fig. 5.— Automatic Truss Adjustment. 



by a nut, n. At the end, F, of the long arm of B is sus- 
pended a cast iron wedge, C, which is interposed between 
the end of the chord and of the abutment casting. The 
action of the device is as follows: 

The change in length of the chord, between extremes of 
temperature, is about 8% inches. If the middle of the 
chord is stationary each end will consequently move 4J^ 
inches between extremes. The rod, R, which lies loosely in 
the chord, but otherwise is independent of it, is a little 
longer than the chord, and will change in 
length, between extremes, 8J£ inches, or 
double the movement of either end of the 
chord. Hence the other end of the rod 
being fast, the end, D, will move 8J£ inches, 
carrying the end of the lever with it at the 
same time that the end of the chord moves 
4% inches. Arm, E F, of the lever is three 
times the length of D E, hence F will move 
25)^ inches, or six times as far as the end 
of the chord moves. Consequently the 
wedge, C, is made with an inclination 1 to 6 
of its length. There is one of these wedges 
at each end of each lower chord. When 
the chord contracts the rod contracts in the 
same proportion and at the same time, 
thus bringing a thicker part of the wedge 
between the chord and abutment. 

There is half an inch of space at each end 
for the chord to go and come in before 
bearing upon the wedge, an amount which 
is very nearly constant for all temperatures. 

The long rods lying inside ot the chord, 
they both keep at nearly the same temperature 
with each other. 

The wedge has two surfaces of friction, 
and hence its inclination of 1 to 6 is far 
within the angle of friction of cast iron. 
Hence no matter what the pressure of the 
chord, it brings no stress upon rod, R, except 
what is required to sustain the weight of the 
wedge. 

The weight of the old wooden structure, at 
its completion, was estimated by Mr. John A. 
Roebling at 1,000 tons. But at the date of 
the inspection, there having been a large 
amount of timber added to it, it was esti- 
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mated to weigh 1,130 tons. When the work of replacing 
the lower floor beams was in progress, Mr. Buck had one of 
them weighed, and found that owing to the amount of 
water that it held it was very much heavier than it had 
been estimated. He also weighed other pieces of the bridge, 
and from these made a new estimate, with the following 
result: 

Total suspended weight between the towers: Old bridge, 
1,228 tons; new bridge, 1,050 tons. Difference in favor of 
new bridge, 178 tons. 

It is possible that the estimate of 1,228 tons is somewhat 
in excess. But as the new bridge is now higher in the mid- 
dle than the old one for the same temperature, notwithstand 
ing that the middle suspenders have been lengthened over 3 
inches since its completion, that would indicate a decrease 
of considerably over 100 tons. 



Cerebrology of Criminals. 

A curious observation has been made by Dr. Moritz Bene- 
dict, of Vienna. He published a book about a year ago, 
" Anatomische Studien an Verbrechergehirnen." in which, 
among other notes, he states that in nearly one-half of the 
brains of persistent criminals the superior frontal convolu- 
tion is not continuous, but is divided into four sub-convolu- 
tions, analogous to the disposition of the parts found in 
predatory, carnivorous animals. In a recent paper {Cen- 
tralblattfur Med. Wiss., November 13, 1880), he argues that 
much of moral perversity may and must be the result of 
this deflection of the cerebral organs from the normal type, 
producing as it necessarily would, other arrangements of 
cerebral nutrition, and hsemostatic relations. It cannot be 
fortuitous that the mental characteristics of the most per- 
verse criminals, and also the cerebral anatomy, both resem- 
ble those of wild beasts; this double analogy must be one of 
cause and effect. 

Colored Photographic Prints. 

This process consists in obtaining color photographs by 
means of two impressions from the negative, the first being 
a weak impression in order to give the outline for guiding 
the application of the coloring, and the second, after the 
colors have been applied, being an impression of sufficient 
strength to give the clear drawing, lights and shadows, and 
details of the picture. 

In carrying out this process, I first take the negative in 
the ordinary manner. I then print on salted paper, already 
sensitized, a very light or faint proof of each negative, fixed 
and washed in the usual way. When dry I immerse the 
print for two or three seconds only in pure alcohol, then 
dry it again, and afterwards pass it through the rolling 
press. The print is then colored with an ordinary hair pen- 
cil in vegetable colors, the various tints being laid on 
smoothly, flatly, and lightly, without any regard to shading 
or softening off, but care being taken to have the tints 
brighter than they are intended to be finally. The colors 
are applied with the following mixture instead of with 
water: 

Albumen of egg, 100 grammes; distilled water, 25 grammes; 
pure glycerine, 25 grammes; sal ammoniac, 5 grammes; 
liquid ammonia, 4 drops. 

It will be found that the print will color more easily if it 
be slightly moistened and placed on a piece of glass. After 
the print has been colored, it is again passed through the 
rolling-press. When perfectly dry, the colored proof is im- 
mersed for a second time in pure alcohol, and is then albu- 
menized in a bath composed as follows: Whites of eggs are 
beaten up with two grammes of very pure sal ammoniac 
added for every three whites of eggs, 20 per cent of distilled 
water, and about 4 drops of acetic acid for every 100 
grammes of albumen. All is beaten up until the liquid 
attains a snowy appearance, when it is left at least eight 
days to stand. It is then decanted and readyfor the colored 
print, which should be carefully passed over the bath and 
allowed to remain floating about sixty seconds. The print 
is then dried by heat, and finally passed through a sensitiz- 
ing bath in order to be ready for the second impression. 
This bath is composed as follows: Distilled water, 1000 
grammes ; nitrate of silver, 100 grammes. 

The proof is again dried, but this time not by heat, and a 
second impression, stronger than the first, is then taken by 
laying the negative very accurately over the first impression, 
so that all outlines, etc. , rigidly correspond. This has the 
effect of establishing the picture, throwing out high lights, 
etc. The proof is then toned and fixed in the usual way, 
and can be afterwards enameled. 

A curious fact, and one bearing on the value of subma- 
rine cables, was mentioned by Mr. Pender, January 27, in 
presiding at the half-yearly meeting of the Eastern Telegraph 
Company. It was that the company had been able, for 
£1»,000, to pick up from a depth of 2,000 fathoms one of 
their cables which had been ten years in the water. The 
establishment of the fact that it was possible to raise a cable 
from such a depth of course gives an additional value to all 
telegraphic property. 



Belgium promises to become the great industrial teacher 
of Europe. Many foreigners are now attending her schools. 
She has 59 technical schools, 32 industrial schools, and a 
higher commercial school— all receiving funds annually 
from the State. 



Analyses of Cows' Milk. 

During the winter quarter of 1880 analyses were made of 
the milk of forty-two cows kept at the Government Agri- 
cultural Institution, Glasnevin, County Dublin, by Charles A. 
Cameron, M.D , Professor of Chemistry. 

The morning's milk and the evening's milk of each cow 
were each analyzed once; and an examination of the mixed 
milk of the forty-two cows was also made. 

The cows, it may be mentioned, were good animals; they 
had from one to three crosses of the shorthorn breed. They 
were in the house during the period of the experiments. 
Their food consisted of a daily allowance of from 8 to 10 
stones of pulped mangolds and turnips, and exhausted grain 
from the brewery, together with from one-half to \% stones 
of hay. They were, therefore, liberally fed. 

In every instance the quantity of milk yielded in the 
morning exceeded the proportion furnished in the evening. 
In two instances the morning's supply was three times more 
abundant, and in very many cases twice as plentiful. About 
eight hours intervened between the two milkings. 

Thirty out of the forty-two cows gave richer milk in the 
evening than in the morning, and eleven cows gave richer 
milk in the morning than in the evening, while the remain- 
ing cow's milk was equally good at both milkings. The 
average amount of solids in the morning's milk was 1320, 
and the evening's milk 13 - 74 — a difference of 054 per cent. 
The increase in the amount of solid matters in the evening's 
milk was due chiefly to the larger amount of fats contained 
in the latter. The amount was 4"22 or 0"4 per cent over the 
proportion (3'82 per cent) found in the morning's milk. In 
the case of the mixed milk of the forty -two cows, that yielded 
in the evening was richer by 56 per cent of solid matters, 
including 0-44 per cent of fats. 

The results of the analyses of the milk of these forty-two 
cows show that the mixed milk of well-fed cows in houses, 
in the last quarter of the year, contains, when poorest — i. e., 
in the morning — 1390 percentof solid matter, including4'20 
per cent of fats. On the 2d of November the mixed milk of 
eight cows, which happened to be in the same house, was 
analyzed. One hundred parts contained: Total solid mat- 
ters, 13 - 90 per cent; solids, minus fats, 9'75; fats, 4'15; ash, 
0-72. 

The Society of Public Analysts of Great Britain and Ire- 
land have adopted, as a standard for the poorest pure milk, 
9 per cent of solids minus fats, and 2 "5 per cent of fats — a 
total of 1 1 '5 per cent of solids. There is little doubt that 
milk containing less than 115 per cent of solids is watered 
or skimmed. 

The mixed milk of 100 cows kept on the dairy farm of Mr. 
E. M. Russell, Pery Square, was found to contain at the 
evening's milking 13-85 per cent of solid, including 4-60 per 
cent of fats and '72 per cent of ash. The solids, minus fats, 
were 9 25 per cent. The analysis was made in March, 
1881. 

I think there is the strongest proof that milk on the 
average contains more than 13 per cent of solid matters. 
During the last sixteen years I have examined an immense 
number of specimens of this liquid, and whenever I was cer- 
tain that it was pure, I invariably found it to contain more 
than 12 per cent of solids. I am quite satisfied thatthe milk 
of Dublin dairy herds contains from 13 to 15 per cent of 
solids. 

METHOD OP ANALYSIS. 

Ten grammes of milk were kept in a shallow capsule in 
the water bath at 212° Pah until thoroughly desiccated; the 
residue showed the amount of total solid matters. The 10 
grammes, dried and pulverized, were boiled in about 80 cubic 
centimeters of ether for several hours, an upright condenser 
being placed over the flask containing the ether to prevent a 
waste of the latter. The ether containing the milk fats in 
solution was filtered (a very small piece of filtering paper 
being used) into a lij^lit tared flask. The ether was distilled 
off, and the last traces got rid of by passing a current of hot 
dry air through the flask and condenser. The flask and its 
fatty contents were then weighed. The amount of the ash 
was determined by igniting at a low temperature in a plati- 
■ num dish the residue obtained by evaporating 10 grammes 
of the milk to dryness. 

It is perhaps, in part, owing to the great care taken to ex- 
tract every particle of the fat that such high percentages of 
that ingredient were obtained. 

In every instance the amount of solids was determined by 
two independent experiments. Many of the weighings of 
the fats and ash were repeated. — The Analyst. 

. « n i » — . 

Ultra Gaseous matter In America. 

On the occasion of Professor Carhart's exhibition of the 
Crookes experiments illustrating the ultra gaseous state of 
matter, before the New York Electrical Society, May 5, it 
was erroneously stated that the experiments had not before 
been publicly exhibited in this country. As shown in our 
issue of June 18, the same lecture, with the same experi- 
ments, had been presented to the Chicago Electrical Society, 
by Professor Carhart, January 24, 1881. 

The Secretary of the Franklin Institute recalls to our 
recollection the fact that another early presentation of the 
subject, with illustrative experiments, was made in Phila- 
delphia, February 17, 1881, by Mr. Alexander G. Outer- 
bridge, Jr., of the U. S. Mint, whose lecture was published 
in the Journal of the Institute for April last. A still earlier 
i exhibition of some of the Crookes tubes was made before 
I the Franklin Institute, September 15, 1880, by Mr. Walton, 



j of the house of Queen & Co., opticians, Philadelphia, through 
whom the apparatus was imported for Mr. Outerbridge's 
exhibition,. 



Cadayeric Alkaloid*. 

_J*fIM. Brouardel and Boutmy have communicated to the 
Academie des Sciences some further observations on the 
alkaloids developed in the animal body during decomposition 
— alkaloids which M. Selrai has termed ptomaines. Accord- 
ing to Bouley and Lussana these substances may be deve- 
loped not only after death but during life. It is still uncer- 
tain whether they are formed by simple chemical action or 
by the influence of minute organisms. The latter appear 
concurrently, but they may possibly be merely an indication 
that these alkaloids furnish a favorable soil for the develop- 
ment of this or that organism. The special object of M. 
Brouardel's researches was the discovery of means by which 
these substances may be distinguished from vegetable alka- 
loids. It is probable thai the two have been sometimes con- 
founded, and that this confusion has led to grave errors in 
medico legal investigations. It was so in a recent casein 
Italy, where an expert believed that he had discovered, in 
the body of a deceased general, evidence of delphiuine; the 
reactions supposed to be proof of it were, however, certainly 
due to one of these cadaveric alkaloids. 

The most effective method of distinguishing between the 
vegetable and the animal alkaloids is by making a complete 
examination of the chemical and physiological properties of 
the suspected substance; and if any one of these proper to 
a vegetable alkaloid is absent, it is probable that the sub- 
stance is not this alkaloid, but a ptomaine which resembles 
it. This method is, however, tedious and difficult, and is 
only practicable when a considerable quantity ot the sus- 
pected material is available. A more convenient method of 
distinguishing them is by the employment of ferricyanide of 
potassium. This substance is unaffected by the pure organic 
bases of the laboratory, or those extracted from the body 
of a person who is known to have been poisoned. The 
cadaveric alkaloids, however, instantly transform it into fer- 
ricyanide, and it becomes capable of forming prussian blue 
with salts of iron. The iodomercurate of potash gives simi- 
lar reactions with both classes of substances, but the ferri- 
cyanide enables them to be distinguished. A few drops of 
a solution of the sulphate of the alkaloid are added to a solu- 
tion of some of this salt in a watch glass, and then a drop of 
a neutral solution of iron determines the formation of Prus- 
sian blue if the base is a ptomaine, and not i f it is a vegetable 
alkaloid. Unfortunately there are two important exceptions 
to this test : morphia produces a similar effect, and so also 
does veratrine, but in a much less degree. — Lancet. 



« i n » 



Sulphate of Ammonia lrom Gas Liquor. 

The Oomptes Bendus of the last meeting of the Societe 
Technique de lTndustrie du Gaz en France contains a 

; "Note" by M. Marche on the manufacture of sulphate of 
ammonia by a process which, unlike those in general use 
for this purpose, is applicable to small gas works. The pro- 
cess consists of the employment of crude sulphate of 
alumina, or alum cake, instead of sulphuric acid, as the 

i reagent. This material costs about 2s. 6d. per hundred- 
weight in the centers of production, and the authors of the 
process assert that in consequence of the high tariff imposed 
upon acids conveyed by rail, sulphuric acid would be less 
costly in the form of sulphate of alumina than in that of 
chamber or concentrated acid. The apparatus employed 
consists of (1) a wooden vat which is filled with liquor, to 
which the reagent is added in the proportion of 4 5 kilos 
per degree per hectolitre, and after standing from ten to 
12 hours the liquor is converted into sulphate of ammonia; 
(2) an evaporating pan of sheet iron, in which the concen- 
tration of the liquor is effected by means of the waste heat 
from the ovens; (3) a small cask in which lixivhition is 
effected — the mother liquor returning into the pan and min- 
gling with the liquor of other operations. The reaction is as 
follows : 

The liquor contains sesqui-carbonate of ammonia, and 
in feebler proportion, hydnisulphate of ammonia. On 
coming in contact with the sulphate of alumina, the two 
salts are brought into the state of sulphate of ammonia, 
which remains in solution in the liquor. A precipitation of 
hydrate of alumina takes place, which completely purifies 

I the liquor, while the carbonic and hydrosulphuric acids are 
liberated. The alumina is precipitated completely in twelve 
hours, and increases so rapidly in density that it may be 
taken out with the shovel when the cask is half empty. 
Therefore it is sufficient to remove, every three days, the 
excess of dense precipitate, which really contains but 
little sulphate of ammonia — not more than two per cent in 
fact. 

The reaction is, therefore, complete. The advantages of 
the process are that the expense of fitting up the appliances 

j is extremely trifling: there is not any expense for fuel, no 

.supervision is needed, there is no wear and tear of plant, nor 
is any manipulation of the acid required, while the weakest 

| liquors are utilized. The process is applicable to the small- 

I est works, and also to those of the farthest removed from 
the works where the acid is produced, and with it there is 
the possibility of obtaining sulphate from the first distilla- 
tion, owing to the purification effected by the reagent. 
With the same apparatus may be produced chloride of 
ammonium containing 30 per cent of ammonia, while the 
sulphate contains only from 24 to 25 per cent. 
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An Inventors' Congress. 

To the Editor of the Scientific American : 

The magnitude of the interests involved in our govern- 
mental patent system demands protection and the fostering 
care of the nation. 

It extends to the whole field of our great and rapidly ex- 
panding industries — agricultural, commercial, manufactur- 
ing, mechanical, mining, chemical and mechanical philoso- 
phy, and the broad range of the scientific developments of 
the world's industries. 

It calls in trumpet tones upon the host of toiling invent- 
ors to rally and to concentrate their mental force for the 
equitable protection of their rights. 

It has become, apparently, expedient to convene an Invent- 
ors' Congress, at Washington or New York, on or about 
the 15th day of November next, to take such action as may 
be deemed advisable, in anticipation of the meeting of the 
national Congress. 

Among the questions for consideration by the Inventors' 
Congress, the following may be entitled to some degree of 
prominence : 

I. The reformation and equitable establishment of our 
patent system. 

(1) The classification of patents in conformity with a 
stringent rule of discriminating charges, scaled according 
to relative importance and periods of continuance. 

(2) Adjusting and limiting the revenues to the legitimate 
expenditures of the Patent Office. 

The present accumulation of revenue on the operations of 
the inventive genius of citizens is abnormal to our doctrines 
and system of government, and oppressive to the indigent 
inventor. 

(3) A competitive system of premiums for indicated or 
prescribed inventions of national importance, and also the 
bestowal of moderate "bounties" on deserving indigent 
inventors. 

II. The expediency of petitioning the Federal Congress to 
convert the Patent Office into an executive department of 
the national government. 

The vast arena for the emulation and development of the 
inventive genius of our citizens would find a more expanded 
scope under an independent autonomy. 

III. The question may be thus summarily considered as 
to the expediency of inviting the nationalities of the world to 
participate in an Inventors' Congress, at Paris, London, or 
Washington, to deliberate on the adoption of a plan" for 
co operation in the administration of the great interests 
involved in the field of iuvention. 

In the trite adage that " necessity is the mother of inven- 
tion," there is, doubtless, some truth, but it is capital and 
not necessity that profits by invention abroad, and very often 
at home ! 

The above noted interests involve a policy of national con- 
cern, inviting prompt consideration. About 243,000 inven- 
tions have authentic record, and have been already illus- 
trated in the vast sphere of our national industries, impart- 
ing vigorous action evolved by inventive genius. 

IV. The question is also presented as to the expediency 
of establishing a stock exchange for patented inventions at 
New York, as early as September ensuing, with branches 
at the great commercial centers at home and abroad, thus 
giving solvency to the productions of inventive genius 
among the world's industries. 

V. It is respectfully suggested that inventors favoring 
these views organize in each State at the earliest practicable 
moment, and select delegates to an Inventors' Congress, to 
meet on the 15th day of November, 1881, on the ratio of two 
at large aad one for each five hundred inventors for each State 
represen ted. 

It is also suggested that the Scientific American — the 
publishers consenting — be made the organ for communica- 
tion for the development of this subject; 

Daniel Ruggles. 

Fredericksburg, Va., June 25, 1881. 



Comments on Letter of Mr. Daniel Ruggles. 

For nearly forty years the Scientific American has been 
an earnest advocate of inventors and inventors' rights. On 
every proper occasion it has set forth the just claims of in- 
ventors to popular appreciation, public honor, and that 
pecuniary reward which is secured by the legal recognition 
of their property rights under letters patent. If, therefore 
it fails to sympathize with the movement which Mr. Rug- 
gles proposes, its readers will understand that it is not for 
any lack of desire to advance in the fullest degree the law- 
ful interests of the pioneers of material progress. 

With all respect to our correspondent's judgment, we are 
compelled to take issue with the very first proposition he 
lays down, inasmuch as it implies that the interests of in- 
ventors have not hitherto eujoyed the "protection and 
fostering care of the nation." 

The Patent Office has not always been administered as 
wisely as might be desired ; our present legislation has been 
more or less defective from the first; our courts have not 
always been free from prejudice and error in adjudicating 
patent cases; nevertheless, our patent interests are and 
always have been under the fostering care and protection of 
the nation to a degree not attained or even aimed at in any 
other country. There is room for improvement, as there is 



in the administration of all human affairs; but that improve- 
ment is not likely to be furthered by denying to the nation 
the credit which is justly its due for its not unsuccessful 
efforts to encourage inventors and protect the rights of 
patentees. 

The expediency of calling a convention of inventors, na- 
tional or international, may safely be left to the decision of 
the vast and honorable body of men and women deserving 
the name. The probability of such a convention's accom- 
plishing much, even if held, is, to say the most, very slight. 
Certainly Mr. Ruggles' call to reform the patent system, 
without a more specific indication of what is to be changed, 
and in what way, and for what purpose, is not likely to be 
responded to with any great enthusiasm, except, perhaps, 
by certain associations, whose interest in the "amendment" 
(so-called) of the patent laws has thus far boded little good 
to inventors. 

This is not the first time that a general convention of in- 
ventors has been proposed. That such propositions have 
never been put into execution is not surprising when we 
stop to consider how narrow is the basis of common interest 
on which inventors and patentees can come together, calling 
to mind at the same time the circumstance that the troubles 
of inventors arise quite as often from the opposition of other 
inventors as from that of the public at large. 

As citizens it is easy for A, B, and C to unite in all hearti 
ness in agreeing that the public good demands the fullest 
encouragement of invention. As inventors representing the 
three tenses of the verb " to invent " — past, present, and 
future — it is as easy for them to find themselves in an atti- 
tude of mutual hostility. A's invention is finished, patented, 
introduced, and is the basis of a profitable industry. What 
A specially wants of the patent laws is that they should pro- 
tect his monopoly, make its duration as long as possible, 
and not encourage overmuch the efforts of B and C to sup- 
plant him. B's invention is before the Patent Office for 
recognition. He has a horror of grasping monopolies. He 
feels it a moral duty to protect the public from the extor- 
tions of A. He would, therefore, have A's patent construed 
most rigorously, and the utmost latitude allowed to his own 
claims. If A or any other inventor has forestalled him in 
any particular he regards it as somehow a personal wrong, 
and is apt to blame the patent laws for discouraging inven- 
tion or accuse the patent examiner of working in the interest 
of some " bloated monopolist." C is an inventor in the 
future tense. He wants to accomplish a certain end, and is 
provoked to find that A and B and possibly others have 
patented the very devices he wants to use. The interests 
which he has in common with them are apt to be oversha- 
dowed by those interests which conflict, certainly if he is at 
all inclined to be selfish. 

In times past, when novel inventions we'e few, the inertia 
of popular habit and popular prejudice was the chief hin- 
derance to the immediate success of new inventions. Now, 
improvement, progress, or whatever it may be called, is the 
rage; novelty is grasped at and fought over, and too often 
the inventor's worst opponents are those of the household of 
invention — his brother craftsmen. 

It may be that a union of inventors would bring peace by 
arbitration; but we are inclined to think that such a union 
would have to be the product of much fighting. 

The special ends which Mr. Ruggles would have the pro- 
posed convention work for do not, as a whole, impress us as 
altogether feasible or desirable. If the charges for letters 
patent were to be graded, as he proposes, according to the 
importance of the devices covered, there would at once arise 
the impossible task of deciding the relative merits of inven- 
tions. The natural tendency of inventors is to exaggerate 
the value of their inventions; the tendency of the officials of 
the Patent Office is the reverse; and it often happens that 
both fail to appreciate the real significance of particular in- 
ventions, the working value of which may not become fully 
apparent until years after the patent is granted. On the 
other hand, inventions which seem to be, and really are, of 
signal value when made, may be supplanted by better de- 
vices almost immediately, and so lapse into insigniiicance. 
Only omniscience and infinite impartiality in the Patent 
Office could keep the proposed discrimination from being 
an instrument of injustice to inventors and the source of 
immediate dissatisfaction to all. The suggested system of 
premiums and bounties to indigent inventors would be as 
impossible to carry out fairly, as it would be certain to open 
the door to corruption and scandal. Besides, the same de- 
termined effort which would secure to the deserving invent- 
or financial assistance from a government office, would be 
much more likely to obtain the needed help at the hands of 
clear-sighted or speculative individuals. With our abun- 
dance of capital seeking opportunity for investment a pro- 
mising invention need not suffer for lack of means for its 
development. 

The proposition touching the establishment of a stock 
exchange for patented inventions is, in its present form, 
simply incomprehensible. The development of properties 
is in no way furthered by stock exchange operations, nor is 
their solvency; and we fail utterly to see how inventors 
could be benefited by the institution suggested — barring, of 
course, those of the Keely and Gamgee sort. 

The propriety of adjusting the revenues of the Patent 
Office iO its legitimate expenditures has been repeatedly 
urged by the Scientific American. On this point our 
agreement with Mr. Ruggles is complete. 

We should be glad to see an international convention look- 
ing to a unification of the patent laws of all nations on the 



basis of the American system; but we see little reason to 
anticipate such progress on the part of foreign governments 
for many long years. 
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Rye Roots In Ice. 

To the Editor of the Scientific American : 

I send you a vegetable growth that I think possesses some 
botanical interest as an illustration of the anomalous con- 
ditions under which certain forms of vegetation can germi- 
nate and grow. These are the facts : Two years since Mr. John 
Gruel, a prominent confectioner of this place, called my at- 
tention to the fact that rye grains germinated and threw out 
long rootlets embedded in ice in his icehouse. At the time 
I saw a number of the grains with rootlets attached that were 
reported as growing in the solid ice. I did not doubt his 
word, but as I did not see the grains in situ I passed it by. 
Last year he did not use rye straw as alining to his icehouse, 
hence there was not a recurrence of the anomaly. Lastwinter 
he again used rye straw to line his house, and last night he 
notified me that on removing ice he found a number of the 
sprouted grains. He told me I should be present to-day when 
he removed the ice. I was, and was witness of the follow- 
ing details: On removing a thick bed of ice from the wall, 
between which and the ice there was a packing of rye straw, 
I found a large number of the grains with their rootlets pene- 
trating the solid, clear ice in various directions. The one I 
inclose I detached from a large lump of ice, the rootlets twin- 
ing through the detached ice. The grain was contained in 
an ellipsoidal cavity of three-eighths inch major axis sunk in 
the smooth face of the ice resting against the wall. The 
plumule (I take it to be) ascended along a slight cavity, a 
prolongation of the receptacle of the grain. From the 
grain the rootlets spread out through the transparent ice, 
their track being plainly visible through the ice. Though 
following devious tracks, what was strange to me, the root- 
lets were drawn from the ice by a slight pull on the grain, 
as if they were not rigidly embedded in the ice. 

At the same time I saw a number of similar instances, 
some with a greater number of rootlets and longer, but they 
were injured in extraction. 

D. J. Benner. 

Gettysburg, Pa., June 16, 1881. 



Ants as Fruit Growers' Friends. 

Many of the leading orchard proprietors in Northern Italy 
and Southern Germany are cultivators of the common black 
ant, which insect they hold in high esteem as the fruitgrow- 
er's best friend. They establish ant hills in their orchards, 
and leave the police service of their fruit trees entirely to the 
tiny colonists, which pass all their time in climbing up the 
stems of the fruit trees, cleansing their boughs and leaves of 
malefactors, mature as well as embryotic, and descending 
laden with spoils to the ground, when they comfortably con- 
sume or prudently store away their booty. They never 
meddle with sound fruit, but only invade such apples, pears, 
and plums as have already been penetrated by the canker, 
which they remorselessly pursue to its fastnesses within the 
very heart of the fruit Nowhere are apple and pear trees 
•so free from blight and destructive insects as in the immedi- 
ate neighborhood of a large ant hill five or six years old. 
The favorite food of ants would appear to be the larvae and 
pupae of those creatures which spend the whole of theirbrief 
existence in devouring the tender shoots and juvenile leaves 
of fruit trees. — Prairie Farmer. 



Harrison's Moon Pictures. 

We have examined with great pleasure the lithographic 
copy in color of Mr. Henry Harrison's painting of the cres- 
cent moon, just published. It represents the moon the third 
day from new, with the terminator at Messier. In the earth 
shine on the shadowed surface several of the more prominent 
features of the moon are visible. The picture, 24 inches 
square, shows the moon 18 inches in diameter; the back- 
ground is dark blue, the color of the field in the telescope 
an hour after sunset. The accuracy of the work is attested 
by our best astronomers and students of the moon, and its 
value to students and institutions of learning is unquestion- 
able. The entire surface of the moon will be similarly rep- 
resented in a series of six pictures, showing the moon at thi ee 
days old, at five days old, at seven days old or first quarter, 
at last quarter, sunset at Copernicus; and the last three days 
of the old moon, sunset at Aristarchus. Each plate is accom- 
panied with an outline drawing and a descriptive pamphlet. 
The price is $3 a plate; to be had of Henry Harrison, New 

York. 

. m 1 1 > i . 

Fresh Water Sponges. 

Mr. Potts, of the Philadelphia Academy of Natural Sci- 
ences, states that the order Spongidw has many more represent- 
atives in our fresh waters than has generally been supposed. 
He recently described before the academy three species of 
Spongilla, which he detected in a small stream near Phila 
delphia. Since then he has found the Spongilla fragilis of 
Leidy plentifully in the Schuylkill below the dam, and a 
lacustrine form above the dam, and has obtained a very 
slender green species, which appears creeping along stems 
of Sphagnum, etc., in a swamp near Absecum, New Jersey, 
a beautiful species from the Adirondack lakes, another 
lacustrine form from the lake near the Catskill Mountain 
House, and four species from an old cellar at Lehigh Gap, 
Pennsylvania. 



H881 SCIENTIFIC AMERICIAN, INC 



38 



9 tuntitu %mtntM. 



[July 16, 1881. 



Burroughs Price Brunner. 

Mr. Burroughs Price Brunner, who died in San Francisco, 
June 4, at the age of 52, was an engineer and inventor of 
some note. When but a youth he invented a linseed oil 
press which is still in use and substantially unimproved. 
Before the war he was for twelve years superintendent and 
engineer of the Charleston, S. C, Gas Works. Losing his 
property in the South he made his home in San Francisco 
hi 1864. He constructed the gas works in King street in 
that city; planned and constructed the Pacific Rolling Mills 
— an institution which now gives employment to from 400 to 
500 men — and invented a great deal of the machinery used 
in it, notably that employed in utilizing old steel rails. He 
also planned and built the Pacific Oil and Lead Works, and 
the construction of the Virginia City and Truckee Railroad 
as a steam road was largely due to his influence. At the 
time of his death he was superintendent of the Gas Works, 
Rolling Mills, and Pacific Oil and Lead Works. 



IMPROVES HOISTING APPARATUS. 

We give an engraving of an improved apparatus for lift- 
ing variable loads which is both safe and portable. The 
invention consists in a block provided with differential gear- 
ing of novel construction, provided with a safety stop device 
and automatic brake acting by the weight of the load. 

In the engraving Fig. 1 is a side elevation of the appara- 
tus; Fig. 2 is a central vertical section; Fig. 3 is a vertical 
section showing the brake mechanism, and Fig. 4 is a detail 
view of the chain wheel. 

A is the main shaft of the mechanism, having at its ends 
chain wheels, a a', on which are endless hand chains, b b. 
The wheel, a, is loose on the shaft, and has on its hub a 
pinion, c. The wheel, a', which is fast on the shaft, is 
formed with a rim flange and internal gear, d is a second- 
ary shaft carrying fast pinions, e e', that mesh with pinions, 
c, and wheel, a', respectively. The shafts, A d, are jour- 
naled in cheek plates, //, which at the upper end are con- 
nected by a yoke or bar, g, that is fitted with a hook, h, for 
suspension of the apparatus. At the lower end, the cheek 
plates,/, are connected by a bar, p, on which is hung an eye- 
piece or ring, i. On the shaft, A, between the plates, /, a 
chain wheel, k, is keyed, on opposite sides of which there 
are two wheels, loose on the shaft, having their hubs 
extended through the plates, /. On the shaft, d, is loosely 
hung a bent guide piece, t, that laps over the chain 
wheel and prevents the chain from rising. The hoisting 
chain, m, passes around the wheel, k, and its end having the 
hook, k', may be attached to the load, or when double power 
is required the chain carries the block, n, and has its end con- 
nected to the ring, i. The brake wheels, I, have their faces 
next to wheel, k, formed with ratchet teeth, and the wheel, k, 
is provided with four spring pawls, o, two on each side, con- 
sisting of straight pins set in mortises, with spiral springs 
behind them, so that they are projected and engage the ratch- 
ets. The rims of the wheels, I, are formed with V-grooves. 

There are two curved toggle bars, q q (Fig. 
3), hung on the lower crossbar, p, beneath 
each wheel, I, and extending around them at 
opposite sides. The upper ends of each pair 
of bars are connected by a right-and-left-hand 
screw rod, s, to allow of their adjustment, 
and the bars carry brake blocks entering the 
grooves of ths disk, I. The brake blocks are Wirt I 

in two portions — the outer portions, r, that 
are attached to bars, q, by bolts passing J 

through slots, as shown in Fig. 2, and the 
loose V-shaped portions, r', placed between 
the portions, r, and brake wheels, I. The ad- 
justments of these parts may be made so that 
the brake blocks shall give exactly the press- 
ure required to hold the load suspended from 
the shaft, A. 

The load is raised or lowered by operation 
of either hand chain, according to the power 
required. The chain on the wheel, a', gives 
the greater speed, and with heavy loads may 
be first used to tighten the hoisting chain and 
the other hand chain then used. As the chain 
wheel, k, turns in raising the load, its pawls 
engage the ratchets of wheels, I. The load 
on shaft, A, is sustained by brake wheels, I, 
resting on blocks, ?■', which, in turn, are sup- 
ported by bar, p, so that the brake is continu- 
ously applied and the chain wheels arrested 
by the ratchet devices the moment the hand 
chains are left free. In lowering the load the 
hand chains are to be run backward, and the 
chain wheel, k, will then give revolution to 
the wheels, I. The load will thus be at all 
times under the control of the operator. 

It will be seen that with this apparatus four 
rates of speed are attainable. The apparatus 
is also safe and portable, and can be made of 
comparatively small size and used for heavy 
loads. The brake wheels have sufficient hold- 
ing power, though made of small size, for the 
reason that the whole load resting on the 
axle is taken by the brake blocks at opposite 
sides of the wheels. The resistance can be 
varied by shifting the blocks to change the 
angle of resistance. This invention was re- 
cently patented by Mr. George Speidel, 933 
Buttonwood street, Reading, Pa. 



LIGHTING GAS BY ELECTRICITY. 

Undoubtedly the quickest, safest, and cleanest method of 
lighting gas is by means of electricity; but before the inven- | 
tion of the electric lighter shown in the engraving, attempts I 
to make a lighter which could be used to light either a single i 
light or a large number of burners did not prove altogether sat- 
isfactory. Two electro-magnets are connected with a cock and 
with ratchet wheels and circuit springs, arranged in such a 




has been turned off, the circuit to the second magnet is 
broken, so that the further rotation of the cock is arrested. 

The upper magnet operates an armature lever carrying a 
pawl, which acts upon a mutilated ratchet wheel on the plug 
of the cock, and rotates the plug until a blank space in the 
wheel is reached, when the plug will not be turned further 
by the vibration of the armature; but each movement of the 
latter breaks the circuit at a point opposite the slit in the 
burner, and the spark of the extra current which passes at 
this point ignites the gas. 

The vibration of the armature of the lower magnet closes 
the cock by a similar operation, and puts the ratchet wheel 
by which the cock is opened into position to be engaged by 
the pawl carried by the armature lever of the upper magnet. 
With this construction all that is necessary to be done is to 
gently press the button belonging to the particular burner to 
be lit, when the gas will be turned on and ignited instantly; 
by pressing another button the gas is extinguished. 

The action of the device can be made entirely automatic, 
so that the opening of a door or window will turn on the 
light. Used in this way it forms an effective safeguard 
against the attacks of burglars. 

In the sickroom or nursery, or wherever it is desirable to 
have a light occasionally through the night, this invention is 
very desirable; and it must be admitted that the device 
does away with great risks from fire, since no matches, tapers, 
or lighters are required. 

For particulars, address the inventor, Mr. T. H. Rhodes, 
638 Monroe street, Brooklyn, N. Y. 
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RHODES' ELECTRIC APPARATUS FOR LIGHTING AND 
EXTINGUISHING GAS. 



way that one circuit and magnet turn the cock around until 
it is open, and the spark is produced at the same time to 
light the gas. The ratchet wheel has blank spaces, so that 
after the gas is fully on the cock cannot be turned any farther 
by that electric circuit, no matter how many times the spark- 
producing lever is operated. The second line-wire and mag- 
net are employed for turning off the gas, and in so doing 
the other ratchet wheel is brought to the position where the 
first pawl can act upon it, when the same is moved by the first 
magnet in turning on the gas and lighting it. When the gas 




SPEIDELS HOISTING APPARATUS, 



Behavior of metals In Solidifying. 

For some years it has been well known that water is not — 
as was formerly supposed — the only substance that expands 
in solidifying. The recent investigations of Nies and Win- 
kelmann go to show that it is rather the rule than the excep- 
tion for metals to expand in solidifying. 

The fundamental experiment was putting the solid metal 
into the fused metal. In some cases the difference of den- 
sity could be measured. They found then that tin in solidi- 
fying is increased in volume 07 per cent; zinc is increased 
2 per cent; while solid bismuth is as much as 3 per cent 
less dense than the fused metal. The fact of expansion in 
solidifying was also demonstrated for anlimony, iron, and 
copper. With lead and cadmium the results were indeci- 
sive; the former presented difficulties in the probably very 
small difference of density as a solid and as a liquid, its 
small heat conductivity and heat of fusion; the latter in the 
facl that in fusion it passes first into a viscous state. Thus, 
of tlie eight metals examined, six showed distinct expansion 
in solidifying, and the same mav occur in the two others. 



€ul< nit a Railroad along a Cliff. 

The passengers on the Hudson River steamers have lately 

been entertained by the sight of gangsof workmen swarming 

along the face of a bold cliff jutting into the 

river near Cornwall, many of them suspended 

by ropes. A Sun reporter says : 

The cliff was crowded with men, who, 
clinging like lizards to the face of the rock, 
were working seventy-five feet above the sur- 
face of the water; and here and there were 
laborers hanging (for the foothold they had 
obtained was hardly worthy of the name) by 
ropes fastened many feet above their heads, 
and circling their waists. All the passengers 
gazed with amazement at the singular specta- 
cle; and when one of the men, turning toward 
the steamboat, waved his hand, cheered, and, 
falling off, swung for a moment, and then, 
getting his feet to their former place on the 
rock, renewed his work at cutting into its 
face, the spectators from the river sent back 
an answering cheer, as the boat swept around 
the point that hid the workmen from their 
sight, and left them discussing what they had 
just seen. 

Greatly interested by the sight the reporter 
left the boat at Newburg and returned to 
Cornwall to inquire about the mid-air work- 
ers. He found that they were employed by 
the Ontario and Western Railroad Company, 
constructing the new North River Railroad. 
It is under contract to be completed by June 
1, 1882, and is to run from Jersey City to 
Cornwall, and thence west to Middletown. 
The country through which it passes is so 
rocky and mountainous that much of the 
work has to be done by blasting, and this is 
especially the case between West Point and 
Cornwall. At West Point a tunnel 150 feet 
deep and 500 feet long has been cut through 
Target Hill, and many other bores, nearly as 
extensive, have been made. But the point 
already mentioned, near Cornwall, presented, 
perhaps, the greatest difficulties to the engi- 
neers and contractors. About eighty men are 
employed there, and they were selected on 
account of their activity and freedom from 
nervousness. 

" They are not active enough, however," 
one of the surveyors said to the reporter, " to 
retain their foothold in every place, and at 
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certain spots it is necessary for them to work bound, as it other birds introduced in these two panels, which have been 
were, to the rock, for a drop of seventy -five feet into the cleverly selected, make a strong contrast, and strengthen the 
river below, or possibly upon some of the straggling stones effect. Nothing more appropriate could well be conceived 
that rise above the surface of the water at the base of the than the funny puffy little penguin looking up at the giant 
cliff, would undoubtedly serve to reduce our staff of work- ! flamingo; or the modest robin, a bird of home affections, 
men. Had they been sailors they might, perhaps, have | looking at these strange looking foreigners, 
managed better so far as clinging to the rock is concerned, j "Bird lovers, no less than lovers of art, must be grateful 
but they could not have done the work." ! to Mr. Marks for these his last and most charming efforts in 

The workmen are, for the most part, Italians, although a : decoration." 
few of other nationalities are employed. Italians, however, j *'•'*' 

are best adapted to the peculiar work, not only because they j Antiquarian Research In Mexico. 

are lithe, light, and active, but on account of their ability to j The World's intelligent correspondent at the City of Mex 
stand the fierce heat that beats down on the exposed face of I ico says, in a recent letter, that the American explorer, Cap- 
the rock. ! tain Eavans, had just returned from San Juan Teotihuacan, 

<n) » — I and had brought some Toltec relics and other antique ob- 

Fopulatlon and Temperature. j jects, which he believes belong to an earlier civilization. 

These antiquities are, according to an agreement made with | Central America. 



the Mexican Gov- 
ernment, to be 
placed in 1ho Na- 
tional Museum, in 
this city. After a 
thorough examina- 



A census bulletin shows the distribution of population in 
the United States in accordance with temperature. Arrang- 
ing it in groups by 5 degrees of mean annual temperature, 
it is found that no less than 98 per cent of the total popu- 
lation live between lines marked by 40 and 70 degrees 
Fah. The cotton region is above 55 degrees, sugar and rice 
above 70 degrees, and tobacco between 50 degrees and 60 
degrees. The prairie region of the Mississippi valley ii es ' tion of the pyramids 
almost entirely below 55 degrees, while the great wheat | °^ " ^' le ° un " an " 
region of Minnesota and Dakota is mainly below 40 degrees ! "The Moon," Cap- 
of mean annual temperature. The highest maximum , tain Eavans com- 
temperature is in southwestern Arizona and southeast- I meuceo - excavating 
ern California. Of the entire population, 89 per cent j on _ tne s ] te of tne 
are found in the classes which have a maximum tempera- ! ancient cllv °' Teo- 
ture between 95 degrees and 105 degrees. In considering tinuacan. The ruins 
minimum temperature, it is seen that 95 per cent of tbe | P C0nsis ' 

inhabitants of the United States live between the lines of of Dea P s of stones 
35 degrees below zero and 10 degrees above, for extreme and **'* placed on 
cold. 

From this it is evident how population tends to increase 
in regions rather north of medium temperature; or, more 
correctly speaking, between isotherms of low degree. 
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some 20,000 little 
mounds, which 
formed the bases of 
the dwelling houses. 
That this city was 
destroyed by fire is 
PANEL DECORATIONS FOR EATON HALL. clearly demonstrat- 

The Duke of Westminster has recently made extensive ed by the heaps of 
additions to what was already an immense mansion, known l charcoal and ashes 
as Eaton Hall. In the 
decorations for these new 
apartments great expense 
has been incurred to pro- 
duce novel effects, and the 
designs for some of the 
rooms possess rare nov- 
elty. A small drawing 
room has been ornamented 
with twelve pain ted panels 
by Mr. H. S. Marks, R. A., 
who took for his models 
rare and curious birds 
from the Zoological Gar- 
dens of London. Our en- 
graving represents a speci- 
men of the panels pro- 
duced by the artist. The 
Art Magazine, from which 
we take our illustration, 
says of the artist and his 
subjects : 

" The birds which Mr. 
Marks loves to give us are 
those which serve best to 
illustrate his peculiar hu- 
mor. They are all funny 
birds with strange charac- 
teristics, fond of quaint 
attitudes, and given to odd 
ways. 

"There are no more 
comic birds than the 
crowned crane, the bird of 
all others Mr. Marks de- 
lights in painting. It is 
obvious from their man- 
ner that they possess in 
themselves the keenest 
sense of humor. Now 
upon one leg, the other 
tucked up close and out 
of sight, they rest quietly 

and solemnly brooding over affairs of state; next, they com- 
mence an absurd and ridiculous dance, threading the giddy 
maze in and out, and round and round, as keen and excited as 
any bipeds indulging in intricate quadrilles. To the dance 
will succeed a stately and majestic walk; after which, appa- 
rently without any rhyme or reason, they will range them- 
selves against the fence and start off on a wild foot race. 

"Compared with this extraordinary bird, the scarlet ibis, 
although a curious bird, has nothing very remarkable about 
it except its shape and color, the latter being of a glowing 
scarlet, which commends it to the artist for purposes of 
decoration. For the same reason he has selected the fla- 
mingoes which figure in the upper wood-cut. These splen- 
did creatures, which measure from five to six feet in height, 
are magnificent in color, ranging from a deep scarlet to 
rarious tones of a bluish pink and faint red. 
"The skill of the artist has been further proved by the 





structure is made of adobe, stone, and the debris of a former 
civilization." In conversation to-day, as on former occa- 
sions, Captain Eavans expressed a decided opinion that the 
Aztec civilization has been greatly over-estimated. He be- 
lieves that many monuments attributed to them, for instance 
the "Calendar Stone,"' belong to the Toltecs, or even a more 
ancient race. 

At Teotihuacan some skulls were taken from the sepul- 
chers, and it was found that they corresponded with those 
discovered in the Indian mounds of the United States, not 
only in size, but in the peculiar flattening of the occipital 
region. Captain Eavans mentioned that the pottery, espe- 
cially the circular dishes, in these Mexican ruins were almost 
identical with those found in Arkansas, and he entertains 
the idea that the great Toltec Empire was overrun by Indians 
from the north as well as by the Aztecs and by tribes from 
He remarked various indications that 
communication had exist- 
ed between these races. 
Among other things he 
said : " This can be proved 
by implements of obsidian 
being discovered in the 
mounds of the United 
States, and as that sub- 
stance does not exist in 
those northern regions the 
probabilities are that it 
came from Mexico." 
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found on the 
mounds. The walls 
of one building ex- 
cavated and traced 
out were 140 by 130 
feet. The stucco on 
the inside wall was 
veryfine, of a bright 
red (which fades by 
exposure) and elabo- 
rate design. A piece 
shown your corre- 
spondent was of a 
beautiful crimson 
and white color, in- 
terspersed with mi- 
ca or powdered 
quartz, which must 
have made an apart- 
ment "light up" 
beautifully. 

Tou may recol- 
lect that when Mr. 
Charnay made ex- 
cavations in Teo- 
tihuacan about a 
3'ear ago he reported 
the finding of stra- 
ta of pavement or 
indicated three different 
Captain Eavans dif- 
He said to me; 



stone work which he decided 
epochs of occupation or civilization 
fers materially from the French explorer 
"Actual excavations and careful examination have fully 
convinced me that these three strata, or the pavements, as 
Mr. Charnay called the layers, which in one place are but 
two feet apart, and in others only separated by six inches of 
earth and pebbles, are simply the foundations on which the 
city was built. I found beneath these layers of stone seve- 
ral sepulchers. Some of these tombs contained human i and water. Under the action of heat the water is converted 
remains interred in a manner similar to those discovered in , into steam and bursts the stone; hence tbe tendency of 
Indian mounds in the United States. In them were also j Quincy granite to fly to pieces in a fire, 
vases in which food had doubtless been deposited for the j In polishing the different faces of the sample cubes many 
dead. There were also implements, etc. made of obsidian.'' important discoveries have been made. Sandstones and 
Last week Captain Eavans examined the Pyramid of Clio limestones, which have never been thought worthy of any 
lula. He differs from others who have described it, and \ better place than in the foundation or wall of some rough 
says: " There is no natural hillock or elevation; the entire j structure, have been smoothed and polished, and it is found 



A Census of the Rocks. 

The Census Bureau has 
undertaken an interesting 
and valuable work in col- 
lecting information relat- 
ing to quarries of building 
stone and the like in all 
partsof the country. The 
inquiries cover not only 
the location and extent of 
building, roofing, flagging, 
ornamental, and other 
stones and rocks, but the 
amount of capital em- 
ployed, the annual out- 
put, methods of quarry- 
ing and dressing the stone, 
the number of hands em- 
ployed and wages paid, 
methods of transportation 
and their cost, the number 
of structures of all sorts 
made of each sort of stone, 
and so on. 

The aim has also been 
to secure duplicate sam- 
ples of four inch cubes of 
rough rock from each quarry, for physical and chemi 
cal examination. This part of the work is being done 
jointly by the Census Office and the National Museum, 
and is in charge of Dr. Geo. W. Hawes. ' ' One of the objects 
of this investigation," said Dr. Hawes to a reporter, "is to 
find out what minerals each one of the building and orna- 
mental stbnes contains, to ascertain how each will act under 
different 'conditions as to temperature, etc., to discover the 
strength of each — in a word, to know all about our rock re- 
sources. Here are a half dozen different kinds and colors of 
granite, all unlike in structure and yet all called granite. 
Quarrymen and stonecutters can tell nothing about them 
except what you can see for yourself. Now here," said 
the Doctor, turning to a large block of coquina from Flori- 
da, "is a stone which answers admirably for a building 
stone in Florida, but if you were to build a house of it in 
New York it would soon tumble down. On the other hand, 
those granite blocks whieli are apparently indestructible and 
which are so valuable a building stone in New York, would 
soon deteriorate — rot, so to speak — in the Florida climate. 
Of course, in a scientific investigation like this we naturally 
solve some important economic que>tions and make some 
discoveries which will be of very great practical interest and 
value. For example, we know that Portland sandstone 
when quarried and set on edge, as it is in the walls of so 
many buildings in New York, will in a few years begin to 
scale off and give the building a ragged appearance. Again, 
we received some samples of rock from the only quarry in 
Florida — a kind of sandstone. Well, after a thorough ex- 
amination and analysis of this stone we found that it con- 
tained about sixteen per cent of phosphoric acid. It is con- 
sequently a great deal more valuable as a fertilizer than it is 
as a building stone, but that fact had never before been dis- 
covered." 

In the workshop where the stones are being polished and 
tested the correspondent was shown examples of the more 
familiar stones. A piece of Quincy granite was seen, under 
the microscope, to be full of pentagonal cells containing air 
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that the quarries from which they were taken contain ma- j means of a file the ragged edge is removed; often it may be 
terial adapted to the most elaborate and elegant structures. I cut with a pair of scissors; only a narrow rim then remains, 
Dr. Hawes declares that from the samples already received which is rounded as much as possible by turning in the 
he is convinced that no country in the world is better sup- flame. In this way the end of the larger tube has been re- 



then requested to lay the pellets out on a table, and Mr. 
Bishop wrote out successively on a sheet of paper every 
name that had been folded up. Mr. Labouchere had watched 
every movement very keenly, but was entirely deceived. 



plied with slone for both building and ornamental purposes duced to about the size of the smaller one. Both pieces are! Mr. Bishop then showed that it was done by holding be- 



than is the United States; and he thinks that when all our 
native resources become known, as they will afterthe census 
work has been completed and its results published, the Uni- 
ted States will cease to import stone from foreign countries. 



now heated at the same time in the flame, as has been pre ] tween his fingers a dummy pellet which he substituted for 
viously described, due precaution being taken that the two each of the five in turn, so that five should always appear 
ends were of equal diameter before they were heated to- , on the table, while really one of the real pellets was in his 
gether. If one of the openings is still too wide, its size is hand to be read, 
reduced by heating it a little stronger than the other, until it "*'*'* 

Fish Plagues in the Gulf of Mexico. contracts sufficiently. The two ends being then of equal ' Influence of Minute Traces of Imparities on the 

The occurrence of areas of poisoned water in the Gulf of ' size, and having been uniformly softened, they are joined, ' Properties of metals. 

Mexico, causing the death of fish in vast numbers and threat- j and treated as has already been mentioned. That alloys have often properties quite different from 

ening at times important industries, has been the occasion of ! When it is desired to join the pieces of tubing at right those of the component metals is a well known fact. But 
special inquiries by the Fish Commission. As early as 1844 angles (T-shaped), one of the tubes is closed at one end and the remarkable effect of some impurities— they cannot be 
Mr. Benjamin Curry, of Manatee, described the effects of j heated by means of a small sharp pointed fame, which is called alloys — on metals is not so familiar to most people, 
the plague. Itappearedagain in 18o4, and in a milder degree i blown tangentially against the tube. In this way a small, ,n a recent lecture by W. C.Roberts, before the Royal 
on several occasions until 1878, when in several localities i round piece of the wall of the glass tube becomes very hot, School of Mines, in London, the following interesting illus- 
the marine fauna of was completely destroyed. The and precaution is taken that the heated portion is as much trations were given : 

fatal areas are described as strips of greenish discolored water, circular as possible. As soon as the glass appears to be suf- I The presence of only one three-hundredth of one per cent 
a mile or more long, and from fifty to two hundred yards ficiently soft, one blows into the open end of the tube, the of antimony in a mass of molten lead, the surface of which 
wide, strongly marked by the numbers of dead sponges and flame, however, being still kept directed at the heated circle; i s exposed to the air, will cause it to be rapidly oxidized, 
fishes floating in it. The sponges, which are usually white j this then is blown out with a slight snap. The open end of while a similar mass of lead of equal surface, but free from 
when the animal dies, turn black in the poisoned water; and I the tube which is to be. joined is now placed in the flame, and the minute quantity of antimony, will be but slowly acted 
the gills of many of the fish arecovered with a froth orslinie. ! when both tubes have become sufficiently softened, they are upon; and it has been shown that seven one-thousandths of 
Trie latest plague followed the terrible hurricane of \ brought together and joined, as has been described. In the otle P er cent of copper is detrimental to the lead employed 
August, 1880, and extended from Tampa Bay to Shark Ri ver, i same way a tu be may be joined to the side of the bulb.— M. in the manufacture of white lead. 
Bahia Honda passage, and in patches by Key "West, the ! B., in Journal of Education. I The presence of one-twentieth of one per cent of lead or 

■* < • > *■ certain other metals in standard gold will render a bar an 

Strawberries and Garden Truck by the Barrel. inch thick so brittle that it may readily be broken by a 

The following method of growing strawberries in barrels slight rap with a hammer. Less than one half of one per 

is *iot novel, hut it has been recently vouched for as a prac- cent of iron in metallic copper will reduce the electrical con- 



Marquesas, and East Key, the Tortugas group. 

The following account of the plague at Egmont Key is 
given by the agent of the Fish Commission there: 

"The first dead fish we saw was on Sunday, October 17, 
as the tide came in. There were thousands of small fish * ,cal and profitable success. It would seem to offer many ductivity by about sixty per cent, while a far smaller quan- 
floating on the water, most of them quite dead. I saw only advantages for people in villages with little or no garden tity will render it quite unfit for manufacture into telegraph 



one kind the first day; they were small fish, four or five 
inches long; the Key West smackmen called them 'trim.' 
They were new to me. The next day other kinds were dying 



inhabit these waters were dying except the ray family, 
don't remember of ever seeing any stinger or wbipper ray, 
or the devil fish, as we call the largest ones of the ray fam- 



space. Bore fifty holes in a barrel with an inch auger, and cables, or for other electrical purposes. 

sink the bottom of the barrel an inch or two in the ground. Dr. Fleitmann has recently shown that nickel, which 

Fill the barrel with rich loam to the level of the first row of breaks under the rolls, may be made perfectly malleable by 

all along the shore; the pompano was about the nest to give holes; then insert the strawberry plants, taking care that the the addition of a little over one-tenth of one per cent of 

in, and by the 25th of October nearly all kinds of fish that r0 °ts are well secured. The row completed, fill up the bar- magnesium. An ingot of a certain variety of steel contain- 

l rel to the second row of holes, and set out another row of ing no manganese will break into pieces at the first blow of 
plants, and so on till the barrel is full. For watering and the hammer, whereas a similar ingot containing eight one- 
fertilizing, set into the top of the barrel an old tin can with hundredths of one per cent of that metal will forge readily, 
ily. From the 25th of October to the 10th of November was a perforated bottom, filling the can with proper fertilizers. I Certain plates of Swedish puddled iron exhibited in the 
the worst time; during that time the stench was sp bad that j The barrel of plants can be kept irrigated by water enriched Paris Exhibition of 1878 were found to have a far higher 
it was impossible to go on the beach. I sent my family to b J passage through the can; or good results can be obtained resistance to fracture by impact than certain other plates 
Manatee, and the assistant keeper and myself shut ourseb/es i b y irrigating with soapy wash water without fertilizers, compared with them; and yet analysis proved that the main 
up in our rooms and kept burning tar, coffee, sulphur, rags, I Fifty well nourished plants will furnish a family with many difference between them lay in the fact that the good plates 
etc.. night and day, in order to stand it. It was warm, damp, \ messes of berries, and three or four barrels covered with contained only two one-bundredths of one per cent of phos- 



and calm weather. They continued to die for about six 
weeks; they kept getting less every day. I counted seventy 
sharks within eighty yards, all small; I never saw a shark 
over four feet Ions: dead. The cowfish and eels were about 



while the water underneath was perfectly salt. Now. if the 
fresh water could have passed off into the Gulf with- 
out being disturbed by winds it would have naturally 
spread out thinner and thinner as it would have rolled on 
toward the Gulf Stream, and once it got there then there 



plants would be equal to a good sized strawberry bed. The phorus, whereas the inferior plates contained one-tenth of 

plants should be set out in the fall, and might be covered one per cent more. 

for protection during the winter. . Carbon, it is well known, gives to iron fusibility, and ren- 
A modification of this plan is strongly recommended by ders it capable of being cast in moulds. The results of very 
the last to die. In regard to the cause of their dying, I have the Prairie Farmer, Appletons' Home Garden, and other many experiments appear to show that the presence of 
made up my mind it was caused by the fresh water, as there | authorities, for growing melons, cucumbers, tomatoes, etc., fifteen one-hundredths of one per cent of carbon converts 
were immense quantities of fresh water coming down the j i" places where regular gardening is not practicable. iron into steel, rendering it capable of being slightly hard- 
bay, and the water here was nearly fresh on the surface. ! What is needed is a few barrels. Bore holes around the ened; with more than one and a half per cent of carbon 

middle, and one hole large enough to admitthe nose of your the metal ceases to be malleable, and it is known as cast 

watering pot. Fill the barrels with stones as high as the iron. 

rows of holes, and fill in with good, rich, fine earth to the The influence of carbon on the tensile strength of steel is 

top, in which plant cucumbers, melons, squashes, tomatoes, very remarkable. Two samples under identically favorable 

etc. One barrel will be enough for each kind. Be sure to conditions as to their amount of sulphur and phosphorus, 

would have been no trouble. But on the 7th of October we have one large flat stone lean over the large hole where you but containing fifteen one-hundredths and eighteen one hun- 

had a heavy gale from the southwest, and it continued to wi U pour in water until it runs out of the holes you have dredths of one per cent of carbon, respectively, will differ 

blow from the south and west until the 11th of October, and a : made, and which will prevent the earth from filling this by six tons per square inch in breaking strain, or by an in - 

large hole up. Range the barrels around your yard and crease in the latter case of twenty-seven per cent, 
plant your seeds. Keep the barrels filled with water up to ] Nickel can be made malleable by the addition of three- 

the holes, and you have all the requisites for rapid, healthy tenths of one per cent of phosphorus. M. Nyst, of the 

growth — air, heat, and moisture. You can raise all the Brussels mint, has lately found that the presence of fifteen 

vegetables you will need in the greatest perfection, and they one-hundredths of one per cent of silicon in standard gold 

will last until late in the autumn, as they can easily be cov- will so affect its molecular groupings as to render it possible 

ered on frosty nights. Cucumbers and tomatoes may hang for a thin strip to bend by its own weight, as zinc would in 

over the barrels, cutting them off when they reach the hot- the flame of a candle. 



very heavy sea running at the mouth of the bay, and it 
churned the fresh avid salt water all up togethei, and the 
stnng southerly winds set this mixed water back and kept 
it here for several days. I noticed a few days before the fish 
commenced to die a peculiar smell on the water, something 
like the smell of bilge water, and the color of the water was 
a dirty green, mixed with small sediment. I noticed the fish 
while they were dying, when they first came in shoal water 



they would act crazy, dart around in every direction, but in J torn. Melons may be tied to the wall fence. The stones 
a short time they would give up and float ashore. On ex ; have an important service in holding up the earth, and in 
amining them I found their gills all glued together with a absorbing the heat during the day, which they give out at 



slimy substance and of a whitish color, an I in a short time 
the gills would turn green, and the Ssh bloat very large I 
cannot make any correct statement as to the number that 
died, but thousands of barrels floated up on this island 
There are no fish dying now; all we catch are fat and nice.' 



night, keeping the water at an even temperature. You will 
Be astonished at the result, if you have never tried it. 



Pin Manufacture. 

The pins used in this country are made by fourteen facto- 
ries, chiefly located in New England. Their annual pro- 
duction for several years past has been about 7,000,000 pins. 
This number has not varied much for some years, the demand 
remaining about the same. Two years ago the competition 
nmong the nine principal companies then existing for the 



Interesting King Trick. 

Some years ago great stress was laid upon the ability of 

■•"-*-♦ ' «*' I certain spiritual mediums, so-oalled, to pass upon the aim j manufacture of toilet pins led to such a cutting of prices 

Joining Together of Glass Tubes. | f another person an unbroken iron ring, the person's hands that the business became unprofitable, and the market was 

In order to fuse together two pieces of glass of the same ' being clasped all the time by the medium's two hands. Mr. j flooded with goods. A year ago a combination was formed 

diameter they must have the ends evenly cut off. They are j W. I. Bishop lately showed a gathering of scientific and I of three wire companies, and now all of the pins made by 

then both held in the flame and slowly turned, without | literary people in London how it is done. He bandaged the : them are shipped to New York, and handled by the head 

touching each other, in order that both ends may become , eyes of Mr Sime, saying that it was for that gentleman the j agency of that city. From their common warehouse they 

' '" ' • • ' »'i " .--' .,-,•-,- a ''same as if the gas was turned out. He then caused Mr. I are sent to every part of the country. The importations of 

Sime to place his hands together on his knees, brought his j English pins are small, and the exportation of pins from the 
own hands from each shoulder of Mr. Sime to his hands, United States is confined to Cuba, South America and 
placed one of his hands on Sime's two, and said: " You feel 
now that both of my hands are touching yours." " Certain- 



unifnrinly heated. Then they are taken out of the flame, and 
carefully but truly placed together. The thickening which 
is formed at the point of junction is removed in the follow- 
ing manner: The end of the tube which has been joined is 
either melted together or closed with a cork; then the thick 



parts of Canada. England supplies almost the whole world 
outside of the United States, although the American pins 



ening is heated in the flame, while at the same time it is very , ly," said Mr. Sime, " I feel both of your hands." Bishop ; are not inferior in quality. The raw material— the brass 



evenly rotated; after softeniug it is slightly blown out; I had one hand perfectly free, and slipping it through an iron 
then again heated, and so somewhat compressed; then blown \ ring placed the free hand back. The ring was thus held on 
out again. This operation is repeated until the thickening j their joint arms, Mr. Sime having no idea that Mr. Bishop's 
has completely disappeared. It is particularly essential that i right hand had left his for an instant. He said the illusion 



during this operation of removing and blowing out, the 
axes of the two tubes form a straight line. This requires 



was perfect. So much can be done with a remarkably 
shrewd Scotchman in the dark while every one else is smil- 



some skill and dexterity of manipulation. If one wants to ing at the simple process. Mr. Bishop then got Henry 



join a narrow tube to one which is wider, the latter is first 
closed at one end, and this end softened by careful rotat ng 
in the flame; then blowing into theopen end, abulbisformed 
at the heated end; this is broken by strong blowing. By 



Labouchere to write five names and roll them up in pellets, 
d la Foster. After they had been written and placed by Mr. 
Labouchere in an envelope, Mr. Bishop came upon the plat- 
form and sat opposite him at a table. Mr. Labouchere was 



and iron wire from which all American pins are made— is 
from the wire mills of this country, and much of the ma- 
chinery is of American invention and patent.— North Amer- 
ican Manufacturer. 



Beetles as a Test op Wool.— A French entomologist 
asserts that the wool of different countries can be distin- 
guished in market by the beetles which frequent the bales. 
He has identified 47 species in Australian wool; 52 in South 
African wool; 30 in South American wool; 16 in Spanish; 
and 6 in Russian wool. 
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LUBRICANTS. 

In answer to a number of correspondents we publish the 
following: 

The desirable features of a good lubricant or unguent may 
be briefly stated thus: It should, first of all, reduce friction 
to a minimum, should be perfectly neutral, and of uniform 
composition. It should not become gummy or otherwise 
altered by exposure to the air, should stand a high tempera- 
ture without loss or decomposition, and a low temperature 
without solidifying or depositing solid matters. The ques- 
tion of cost and adaptability to the requirements of light or 
heavy bearings are also important considerations. 

The finest lubricating oils in ihe market — those used for 
watch, clock, and similar delicate mechanism — are chiefly 
prepared from sperm oil by digesting it in trays, witli clean 
lead shavings, for a week or more. Solid stearate of lead is 
formed, and remains adhering to the metal, whiie the oil 
becomes more fluid and less liable to change or thicken on 
chilling. 

Sperm oil is used for lubricating sewing machines and 
other light machinery. Some of the oils sold for this pur- 
pose contain cotton seed oil and kerosene, and others are 
composed largely of mineral, sperm, or signal oil — a heavy, 
purified distillate of petroleum 

Good heavy lubricating oil is made from heav^ paraffine 
oil (a distillate of petroleum). Owing to "cracking" (de- 
composition of the vapors of the heavy distillate into lighter ' 
products), which takes place in the still, the crude oil con- ; 
tains a large per cent of light offensive oils, too thin for 
lubricating purposes. In Merril's process these are sepa- 
rated by blowing superheated steam through the oils, heated 
just short of its boiling point in the still, the lighter oils 
being driven off, a neutral, nearly odorless, heavy oil, grav- 
ity 29° B. to 26° B., and boiling at about 575° Fahr., remain- 
ing. When mixed witli good lard oil it makes an excellent 
and cheap lubricant. 

Common heavy shop and engine oils are commonly varia- 
ble mixtures of heavy petroleum or paraffine oils, lard oil, 
whale or fish, palm, and sometimes cotton seed and resin 
oils. There are nearly as many of these composite oils in 
the market as there are dealers in such supplies. The fol- 
lowing is one of them. 

Petroleum 30 per cent. 

Paraffine oil (crude) 20 " 

Lard oil 20 " 

Palm oil 9 

Cotton seed oil 20 " 



Solid or semi-solid unguents, such as mill and axle grease, 
etc., are prepared from a variety of substances. The fol- 
lowing are the compositions and methods of compounding a 
few of these: 

Frazer's axle grease is composed of partially saponified 
rosin oil — that is a rosin soap and rosin oil. In its prepara- 
tion, one half gallon of No. 1, and two and one-half gallons 
of No. 4 rosin oil, are saponified with a solution of one-half 
pound of sal soda dissolved in three pints of water, and ten 
pounds of sifted lime. After standing for six hours or 
more, this is drawn off from the sediment and thoroughly 
mixed with one gallon of No. 1, three and one-half gallons 
of No. 2, and four and two-third gallons of No. 3 rosin oil. 
This rosiu oil is obtained by the destructive distillation of 
common rosin, the products ranging from an extremely 
light to a heavy fluorescent oil or colophonic tar. 
Pitt's car, mill, and axle grease is prepared as follows: 

Black oil or petroleum residuum 40 gallons. 

Animal grease 50 pounds. 

Rosin, powdered 60 pounds. 

Soda lye 2J4 gallons. 

Salt, dissolved in a little water 5 pounds. 

All but the lye are mixed together and heated to about 
250° Fahr. The lye is thtn gradually stirred in, and in 
about twenty-four hours the compound is ready for use. 



The fish (whole) is steamed, macerated, and the jelly 
pressed through fine sieves for use with the other con- 
stituents. 

Chard's preparation for heavy bearings consists of: 

Petroleum (gravity 2i°) 12 ounces. 

Caoutchouc 2 " 

Sulphur 2 " 

Plumbago 4 " 

Beeswax 4 " 

Sal soda 2 

This composition is stirred and heated to 140° Fahr. for 
about half an hour. 

The following are a few of the compositions for lubricat- 
ing that have been patented: 

Petroleum residuum, alkali, ammonia, and saltpeter. 

Graphite, oil, caoutchouc. 

Asbestos and grease. 

Lignumvitse and spermaceti. 

Ivory dust and spermaceti. 

Tin and petroleum. 

Zinc and caoutchouc. 

Plastic bronze and caoutchouc. 
■ Tallow, palm oil, salts of tartar, and boiling water. 

Oil, lime, graphite, castor oil. 

Shorts, soapstone, and castor oil. 

Petroleum residuum, salt, caustic potash, sal ammoniac, 
spirit of turpentine, linseed oil, and sulphur. 

Petroleum residuum and flour. 

Petroleum residuum, lard, sulphur, and soapstone. 

Mixed heavy and light petroleum. 

Oil, wax, caoutchouc, rosin, and potash. 

Petroleum residuum, sal soda, sulphur, and kerosene. 

Glycerine, graphite, asbestos, kaolin, manganese, soap- 
stone, sulphide of lead, carbonate of lead, and cork. 

Saponified resin, wheat flour, petroleum, animal fat, and 
soda. 

Type metal and caoutchouc. 

Anthracite coal and tallow. 

Tin oxide and beeswax. 

Soapstone, magnesia, lime, and oil. 

Sulphur and petroleum. 

Vulcanized caoutchouc, petroleum, and tallow. 

Paraffine oil and milk of lime. 

Asbestos and tallow. 

Spermaceti and India-rubber. 

Tallow, petroleum, soda, and hair. 

Mercury, bismuth, and antimony. 

Petroleum, sal soda, lime, tallow, lard, salt, pine tar, tur- 
pentine, camphor, and alcohol. 

Sulphur, plumbago, mica, tallow, and oil. 

Palm oil, paraffine, tallow, alkali, and asbestos. 

Tallow, oil, paraffine, and lime water. 

Flax seed oil, cotton seed oil, tallow, and lime water. 

Petroleum, tallow, beeswax, soda, and glauber salt. 

Animal oil, croton oil, spermaceti, tallow, soda, potash, 
glycerine, and ammonia. 

Sheets of paper or woven fabrics impregnated with graph- 
ite, steatite, paraffine, t?llow, size, and soluble gums. 



minutes in water when the film is to be removed from the 
glass. In all stages of the process where soaking in water is 
required, be careful to continue it long enough, as if any ad- 
hesion exists between the film and the glass, damage to the 
former will ensue on attempting to remove it. 

I was led to employ this method chiefly for the purpose of 
printing my negatives by the single transfer carbon process, 
which I consider the best and most convenient (for an ama- 
teur especially) that exists, but I find also great advantage in 
the small space occupied by the tissue negatives, and their 
portability. The tissue is very tough, and cannot easily be 
torn (unless a cut or tear has begun at the edges, in which 
case great care is requisite). The second coating of collodion 
acts as a protection to the inclosed gelatine film, and adds 
substance to the tissue, while it prevents the " cockling-up ' 
which the sensitiveness of the gelatine to moisture causes if 
it is attempted to use the film as a tissue on its first removal 
from the glass, without a second application of the collodion 
as directed. Of course the same treatment may be applied 
to transparent positives, and might be useful for other pur- 
poses. — Photographic News. 



Tissue Negatives from Gelatine Plates. 

BY WILP'KED BAILEY. 

The method of removing the films from collodion plates 
by means of a coating of transfer collodion, and subsequently 
either remounting them upon the glass in a reversed position 
to be utilized in processes requiring "reversed negatives," 
or preserving them as "tissue" negatives, in which form 
they may be printed from either side, will probably be 
familiar to most readers of the News. 

ever, that any method has been made known for the applica- 
tion of the process to gelatine plates, which present some- 
what more difficulty, so a few particulars of the treatment 
which I have found successful may not be unacceptable. 



The collodion is prepared from one of the usual formulae 
Hendricks' lubricant is prepared from while or fish oil, J for the purpose, as follows: Ether, 5 ounces; alcohol, 0'805, 



white lead, and petroleum. The oil and white lead are, in 
about equal quantities, stirred and gradually heated to be- 
tween 350° Fahr. and 400° Fahr., then mixed with a suffi- 
cient quantity of the petroleum to reduce the mixture to the 
proper gravity. 
Munger's preparation consists of : 

Petroleum 1 gallon. 

Tallow 4 ounces. 

Palm oil 4 

Plumbago 6 " 

Soda 1 ounce. 

These are mixed and heated to 180° Fahr. for an hour or 
more, cooled, and after twenty. four hours, well stirred 
together. 

A somewhat similar compound is prepared by Johnson 

as follows: 

Liquid. Solid. 

Petroleum (30° to 37° gravity) 1 gall. 1 gall. 

Crude paraffine 1 oz. 2 oz. 

Wax (myrtle, Japan, and gambier) . . . -1}4 oz. 7 oz. 

Bicarbonate of soda 1 oz. 1 oz 

Powdered graphite 3 to 5 oz. 8 oz. 

Matruire uses, for hot neck grease: 

Tallow 16 pounds 

Fish 60 '■ 

Soapstone 12 " 

Plumbago 9 " 

Saltpeter 2 " 



10 ounces; castor oil, jounce; pyroxyline, \i ounce 



The gelatine negative (in a dry, and, of course, unvarnished 
condition) is flowed liberally with the collodion, leveled, and 
allowed to dry. The film is then cut through to the glass at 
a short distance from the edges, and the plate left to soak in 
water for some twenty-four hours, after which it will be 
found that the film may be lifted by a corner, and easily de- 
tached from the glass. It may then be reversed, and laid 
upon the glass under water in a similar manner to that 
adopted with carbon tissue, the superfluous water being 
afterward gently pressed out, care being taken not to injure 
the gelatine surface, which is somewhat tender at this stage. 
The plate should then be allowed to dry (not too quickly, or 
the film will have a tendency to peel off the glass). If only 
a reversed negative is wanted it is now ready for use; but if 
a tissue negative is desired, the plate should again be flowed 
as before with the collodion, dried, cut round, either at the 
edges where previously cnt, or to any size and shape desired, 
and then soaked in water until it can be easily removed from 
the glass, which will be the case in a few minutes. The film 
may then be dried in blotting paper, and preserved between 
the leaves of a book (one interleaved with tissue paper will 
be found convenient for the purpose). 

To print, the film may be laid upon a piece of glass in the 
printing frame, and will be found to lie flat without diffi- 
culty in a dry state; but, if desired, it may be mounted as 
before with the aid of water and dried. In the latter case 
it will be generally found necessary to soak the plate a few 



The Treatment or Sea Sickness. 

The Tribune has been making inquiries among prominent 
physicians touching the cause and cure of sea sickness: 

" What advice in regard to sea sickness would you give a 
patient going to sea ? " was asked of Dr. Alonzo Clark. 

"I should tell him to take a wash basin into his state- 
room," responded Dr. Clark, cheerfully. 
" Then there is no remedy 1 " 

"One remedy, yes — to stay ashore." Dr. Clark conti- 
nued: "I think people will be sea-sick until the millennium 
comes. The disorder is in a way a puzzle to doctors. It is 
caused by a disordered action in the brain and nervous sys- 
tem, and the stomach feels it as a part supplied with nerves. 
There is no perceptible change in the nerve tissue, but a 
nerve disturbance, and probably all the brain is affected. It 
is unaccountable that the practice of going to sea cures the 
disorder, although this maybe owing to a circulatory accom- 
modation. I have never made use of the various remedies 
suggested. Sea-sickness is modified by a low diet, and if 
health is much depressed the patient should keep his bed. 
Food should be taken as constantly as possible, and the best 
form is soup with toasted crackers. Any alcoholic drit.k 
will soothe some stomachs. The supposed benefit to be de- 
rived from sea-sickness amounts to very little, except, per- 
haps, in the case of large feeders. Of course, land sickness, 
caused by riding backward and in railway cars, is practi- 
cally the same as sea-sickness. An instance has been lately 
related of a woman cured by wearing a sheet of paper over 
her chest, which illustrates the power of faith." 

Dr. George M. Beard said: "A year ago there was no 
disease of which so little was known and which was so in- 
curable a-, sea-sickness; now there is po disease of which so 
much is known and which is so perfectly curable. It is a 
functional disease of the central nervous system, mainly of 
the brain, but sometimes also of the spinal cord, and comes 
from purely mechanical and physical causes, being the 
result of a series of mild concussions. No more benefit can 
be derived from it than from an attack of typhoid fever. 
Infancy and old age are least affected by it, and it 1s most 
frequent and severe with the nervous and sensitive. In 
some cases there is simply congestion of the brain. The 
chief symptoms are headache, backache, nausea, vomiting, 
pain in the eyes, mental depression, neuralgic pains, sleep- 
lessness, and nervous exhaustion. Dr. F D. Lente, of 
Florida, first suggested the use of bromide of potassium as 
a preventive of sea-sickness in voyages between the North 
I am not aware, how j and South, and it was used with good results. This had 
also been recommended by Dr. Barker, who carefully 
studied the subject. My experience had led to my develop- 
ing this treatment for long voyages and suggesting bromide 
of sodium in large doses instead of bromide of potassium. 
The former is less irritating to the stomach and contains 
more bromine than the latter, but when not procurable 
bromide of potassium may be used. The patient should 
take thirty, sixty, or ninety grain doses of bromide of 
sodium three times a day a few days before embarking and 
keep it up at sea until the danger seems to be past. The 
result aimed at is a mild bromization of the central nervous 
system, rendering it less susceptible to the disturbances 
caused by the movements of the ship. There is a great dif- 
ference in people about the effect, and the great point is (0 
know when to stop taking it, avoiding an excess, and not to 
take too little. A few people have an idiosyncrasy against 
bromide, but there is little or no danger from its use if 
patients will carefully watch for the sleepiness and indis- 
position for exercise which are the symptoms of mild bromi- 
zation. I have known of but one failure from the proper 
use of bromides, and I have here several letters from per- 
sons who have crossed safely by their use, although always 
sick before. Of course the drug should be taken intelli- 
gently and under competent directions, as there is a great 
difference in different people, and every case ought to be 
studied separately so far as possible." 

"What is seasickness?" was asked of Dr. William A. 
Hammond. 

" Well, I should call it a disorder of the nervous system." 
'• Its there any remedy ? " 

"I can't lay down rules for other people, but I can tell 
what I have found beneficial in my own case, and that is 
ten or fifteen drops of chloroform on lump sugar, and the 
use of bromide of potassium." 
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CHEMICAL PARADOXES. 

We are accustomed to associate the idea of combustibility 
with paper. If it be wrapped tightly around a metallic rod 
it can be held in a gas flame without burning. The metal 
carries the heat away from it as fast as applied, becoming 
hot itself. After a while it will reach a temperature, pro- 
vided the flame is large enough, at which the paper will 
burn. 

This same phenomenon can be more strikingly exhibited 
by making a vessel of paper, filling it with water, and apply- 
ing heat. No matter how hot the flame over which it is 
placed may be, it will not burn. The water will boil, and 
the heat be absorbed, or rendered latent, in the production of 
steam. An egg can thus be boiled in a paper saucepan — 
quite in the Easter vein if we were a little earlier in the 
season. 

A sieve may be made to hold water or to float. If the in- 
terstices are very fine and the wire bright and dry, the water 
will not wet it, because a film of air will adhere to the wires. 
The lower surface of the water is divided by the meshes into 
a number of little spheroidal projections, in which the capil- 
lary force or internal gravitation and also cohesion come into 
play. These hold the water together so that some consider- 
able power is required to force the water through the meshes. 
Thus we can put quUe a quantity of water in a fine sieve, or 
place one in water and it will float. If the wires are not per- 
fectly bright we may distribute over their surface some 
powder which water will not wet. The dust of bituminous 
coal is excellent. Carrying out this principle, needles, if 
bright, may be made to float without the least trouble, and 
will float for a long time. 

Water is to be made to boil by cold. A flask half full of water 
is maintained at ebullition for some minutes. It is removed 
from the source of heat, corked, inverted, and placed in one 
of the rings of a retort stand. If cold water is poured on the 
upturned bottom of the flask the fluid will start into violent 
ebullition. The upper portion of the flask is filled with steam 
which maintains a certain pressure on the water. By cooling 
the upper portion of the flask some of this is condensed, and 
the pressure reduced. The temperature at which water 
boils varies with the pressure. When it is reduced water 
boils at a lower heat. By pouring the cold water over the 
flask we condense the steam so that the water is hot enough 
to boil at the reduced pressure. To assert that water boils 
by the application of cold is a chemical sophism. 

It seems paradoxical to see a genuine metal melt in boil- 
ing water. It is a general rule that alloys melt at a lower 
temperature than any of their components. By making an 
alloy of cadmium, bismuth, lead, and tin, in proper propor- 
tions, we form a compound that will melt far below the boil- 
ing point of water, or about 160° F. Yet the melting point 
of tin, the most fusible of the four, is over 450° F. A good 
way to exhibit this is to make teaspoons or punch ladles of 
it so that they will melt in the hot fluid. It would be an 
illustration of the old proverb, " There is many a slip 'twixt 
the cup and the lip." 

Double decompositions are responsible for many of our 
titular experiments. By mixing solutions of ferric oxide and 
potassic ferrocyanide we obtain Prussian blue. The solutions 
may be so dilute as to be colorless. So two colorless solu- 
tions produce a colored one, the suspended precipitate color- 
ing- the mixture. So may chrome yellow, or lead chromate, 
and mercuric iodide, and hundreds of other reactions be made 
to repeat this phenomenon. The acid radicals in these cases 
change places with each other. By proper succession very 
pretty effects may be produced. Thus five colorless solutions 
may be made to produce a colorless, a red, a colorless, a 
white, and a black mixture, all that is necessary being to 
pour from the first vessel into the next, the second into the 
third, and so on. Numberless other combinations can be 
made. 

To make two colored solutions produce a colorless one we 
may avail ourselves of the power possessed by nitric acid of 
bleaching indigo. Two solutions of indigo arc made; one 
contains a good quantity of sulphuric and hydrochloric acids, 
the other contains potassic or sodic nitrate. On pouring them 
together and warming a colorless solution results, as the sul- 
phuric acid sets free nitric acid and chlorine, which destroys 
the indigo. 

Two liquids are to produce a solid. This is another double 
decomposition. Saturated solutions of calcic chloride and 
potassic carbonate are poured together, when a very heavy 
precipitate of calcic carbonate or chalk is thrown down. At 
the present time this seems rather a weak affair, but in its 
day it was called a chemical miracle. It is for this reason 
that I show it to you. It is historic. 

Two gases may produce a solid. This is effected by a 
simple combination. Ammoniacal gas and hydrochloric acid 
gas are both absolutely gaseous at ordinary temperature and 
pressure. If brought together they combine, forming a 
white solid substance called amnionic chloride or sal am- 
moniac. It is the substance used by tinsmiths to brighten, 
the faces of their soldering bolts before tinning them. 

If we immerse the bulbs of two thermometers, one m 
quicklime and the other in ammomc nitrate, and add water 
to each, contrary effects are produced. The quicklime has a 
strong affinity for water, and combines with it eagerly with 
evolution of much heat. The nitrate of ammonia, on the 
other hand, without much affinity for water, is very soluble, 
so it dissolves quickly, and in its passage from the solid to j 
the liquid state renders latent or absorbs a great quantity of 
heat, causing a fall in the temperature, if rightly managed, j 
of forty degrees. It is a very instructive experiment. To ' 



make it really impressive the water should be added from 
the same flask, so that there can be no fear that water of 
different temperatures is made to effect the result. 

We now come to some phenomena of combustion. As we 
generally see it, it takes place in the air, which supplies the 
oxygen. But we can substitute for the oxygen of the air 
that of a highly oxidized salt such as potassic chlorate. If 
we mix this with sulphur, which is very combustible, and 
rub the two in a mortar we get a series of quite violent de- 
tonations. By the use of phosphorus instead of sulphur we 
have a still more violent explosive, which has to be handled 
with more care. The products of these reactions are prima- 
rily sulphurous and sulphuric and phosphoric oxides. 

If we mix this same chlorate of potash with a proper pro- 
portion of sugar we have a mixture that the touch of a match 
will ignite and burn with great splendor. The carbon of the 
sugar unites with the oxygen of the salt. But it is quite 
unnecessary to use fire to start it. A drop of oil of vitriol 
or sulphuric acid will start the reaction, so that the deflagra- 
tion will take place by decomposing the chlorate. Thus we 
have a solid set on fire by contact with a liquid. 

We have already used phosphorus in an experiment which 
showed its great affinity for oxygen. By boiling it with a 
strong solution of potassic hydrate a mixed phosphureted 
hydrogen is set free which is spontaneously combustible. In 
practice it is made to bubble through water, and each bubble 
as it bursts produces a flash and spontaneous combustion. 
In oxygen the explosive is very violent. This gas has a 
special interest, as the ignis fatiius has been explained by it— 
whether truthfully or not is not certain. It is one of the 
most beautiful exhibitions of spontaneous combustion in all 
chemistry. It is susceptible of many modifications. 

As a finale I propose to exhibit to you fire under water. 
We select as two suitable substances phosphorus and 
chlorate of potash. These are placed in the bottom of a 
flask and water poured over them. To start and maintain 
the combustion we add sulphuric acid. A highly oxidizing 
compound is formed, and the phosphorus begins oxidizing 
or burning with a bright light. To make it more beautiful 
we can add phosphide of calcium, when, in addition to the 
white glow of the phosphorus, we have an elegant emerald 
green glow added to our fire under water. It is not a safe 
experiment by any means, as there is danger of breaking the 
vessel by the violent heat caused by the reaction. S. 
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FIREWORK FORMULJE. 
COLORED LIGHTS. 

These fires serve to illuminate, hence intensity of light 
with as little smoke as possible is aimed at. In the prepara- 
tion of such mixtures the ingredients, which should be per- 
fectly dry, must be reduced separately, bygrindingin mortar 
or otherwise to very fine powders, and then thoroughly but 
carefully mixed together on sheets of paper with the hands 
or by means of cardboard or horn spatulas. 

The mixtures are best packed in capsules or tubes about 
one inch in diameter and from six to twelve inches long, 
made of stiff writing paper. Greater regularity in burning is 
secured by moistening the mixtures with a little whisky and 
pncking them firmly down in the cases by means of a wooden 
cylinder, then drying. To facilitate ignition a small quan- 
tity of a powder composed of mealed powder 16 parts, niter 
2, sulphur and charcoal each 1, loosely twisted in thin paper, 
is inserted in the top. The tubes are best tied to sticks fas- 
tened in the ground. 

WHITE LIGHTS. 

Saltpeter 4 ounces. 

Sulphur. . . 1 ounce. 

Black sulphide of antimony 1 '■ 

YELLOW LIGHTS. 
I. 

Chlorate of potash 4 ounces. 

Sulphide of antimony 2 '• 

Sulphur 2 

Oxalate of soda 1 ounce. 

II. 

Saltpeter 140 ounces. 

Sulphur 45 

Oxalate of soda 30 '- 

Lauipblack 1 ounce. 

GEEEN LIGHTS. 
I. 

Chlorate of baryta 2 ounces. 

Nitrate of baryta 3 

Sulphur 1 ounce. 

H. 

Chlorate of potash . . 30 ounceu. 

Nitrate of baryta 21 

Sulphur 11 

RED LIGHTS. 

Nitrate of strontia 25 ounces. 

Chlorate of potash 15 " 

Sulphur 13 " 

Black sulphide of antimony 4 " 

Mastic 1 ounce. 

PINK LIGHTS. 

Chlorate of potash 12 ounces. 

Saltpeter 5 

Milk sugar 4 

Lycopodium 1 ounce. 

Oxalate of strontia 1 " 

BLUE LIGHTS. 

Chlorate of potash 3 ounces. 

Sulphur 1 ounce. 

Ammonio-sulphate ol copper. ... 1 

For colored fires, where the mixtures are ignited in shal- 
low pans and maintained by additions of the powders, the 
compositions are somewhat different. 



WHITE FIRE. 

Niter 16 ounces. 

Mealed powder 4 " 

Sulphur 8 

YELLOW FIRE. 

Niter 2 ounces. 

Sulphur 4 

Nitrate of soda 20 " 

Lampblack 1 ounce. 

RED FIRE. 

Niter 5 ounces. 

Sulphur 6 '* 

Nitrate of strontia 20 " 

Lampblack , 1 ounce. 

BLUE FIRE. 

Niter 8 ounces. 

Sulphur 2 " 

Sulphate of copper 4 u 

GREEN FIRE. 

Niter 24 ounces. 

Sulphur 16 

Nitrate of baryta 48 " 

Lampblac* 1 ounce. 

BENGAL FIRE. 

Sulphur 4 ounces. 

Mealed powder , 4 '* 

Antimony 2 " 

Lampblack 16 " 

COLORED STARS FOR ROCKETS. 

White. Yellow. Red. Blue. Green. 5 points. 

Niter 16 — — — — - 

Sulphur 8 1 — — 2 7 

Mealed powder 4 — — — — 10 

Charcoal — 1 — — — — 

Nitrate of soda — 6 — — — — 

Chlorate of potash — — — 5 8 3 — 

Nitrate of strontia.. .. — — 20 — — — 

Gum dammar — — — 4 4 — — 

Sulphate of copper — — — 4 — — 

Nitrate of baryta — — — — 6 — 

The materials are separately reduced to fine powders, 
mixed with the hands, moistened with whisky containing 
a little gum, moulded into small lumps, and dried. A small 
quantity of the following composition placed beneath the 
ball serves to throw it out of the tube: 

Niter 3 ounces. 

Sulphur - 1 ounce. 

Mealed powder 8 ounces. 

Charcoal 3 " 

The tubes are usually made by winding and pasting over 
a half inch mandrel a dozen turns or more of heavy straw 
paper. One end of the lube is plugged with clay or clay and 
plaster, and the other primed with a quick match as described 
under colored lights. 

"Flower pots" and "fountains" are usually made in a 
similar manner, only the diameter and capacity of the tubes 
are greater. These tubes should be made of metal. 

ROCKET COMPOSITION. 

Niter 26 ounces. 

Sulphur 5# 

Charcoal 19 

The head of the rocket is usually charged with a number 
of vari-colored stars similar to those used in Roman candles. 

Lances are small paper cases, two to four inches hi diame- 
ter, filled with composition, and are used to mark the outlines 
of figures. They are attached endwise to light wooden 
frames or sticks of bamboo and connected by streamers or 
quick match. The following are some of the compositions 
used in these: 

White. Yellow. Red. Blue. Green. 

Niter 26 — 16 8 96 

Sulphur 9 4 10 2 64 

Mealed powder 5 4 7J^ — — 

Nitrate of soda — 16 — — — 

Lampblack — 2 - — 8 

Nitrate of strontia -— — 30 — 

Sulphate of copper — — — 4 — 

Nitrate of baryta — — — — 192 

Sun cases are cases made like rocket tubes and filled with 
the following composition: 

Niter 1 ounce. 

Sulphur ... 1 

Mealed powder 16 ounces. 

Charcoal 4 

They are attached to wooden frames to give long rays of 
sparkling light. 

COMPOSITIONS FOR PIN-WHEELS, ETC. 

Common. Brilliant. Chinese. White. 

Niter 6 1 1 6 

Sulphur . . 1 1 1 7 

Mealed powder 16 16 7 16 

Charcoal 6 — — — 

Steel filings .. - 7 - _ 

Cast iron filings — — 7 _ 

Streamers or quick matches, used for communicating fire 
quickly from one tube to another in display pieces, are com- 
posed of the following composition packed in slender con- 
tinuous paper tubes: 

Niter 2 ounces. 

Sulphur 1 ounce. 

Mealed powder 16 ounces. 

Charcoal ... 4 

The mixture for golden rain is composed of. 

Niter 16 ounces. 

Sulphur 11 

Mealed powder 4 " 

Lampblack 3 " 

Flowers of zinc 1 ounce. 

Gum arable I 

All the materials used in fireworks must be in the state of 
fine powders and perfectly dry. 
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TAe Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight -words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



J. J. Callow's new graini'g and letteri'gcatal'g,Clevel'd,0. 

Barrel, Key, Hogshead, Stave Mach'y. See adv. p. 58. 

A nice fitting shoe often makes a pretty foot, but it 
needs German Corn Remover to make it comfortable. 

When your boiler front is covered with mud from the 
try cocks, it is a sure sign that no time should be lost in 
applying Hotchkiss' .Mechanical Boiler Cleaner. Send 
for circular. 84 John St.. New Fork. 

Men, women, and children use Van Bell's "Rye and 
Rock " when they are sick. 

Write Pulley Block Co. ; Trucks and Car Pushers, Lock- 
port, N. Y. 

18 ft. Steam Yacht; also 2 H. P. Engine and Boiler. 
Geo. F. Shedd, Waltham, Mass. 

Second-hand Engines, Boilers, and Machinery. Send 
for price list. D. Stevenson, Jr., Ilarrisburg, Pa. 

Blue Process or Heliography Material and Paper, at 
KeuQel & Esser, N. Y n Importers of Drawing Materials. 

Parties owning Patents relating to Light Hardware, 
that wish the goods manufactured in quantity, or have 
patterns made for same, will And it to their interest to 
address Geo. Van Sands, Lock Draw 132. Middletown, Ct. 

We unhesitatingly pronounce Messrs. Boomer & Bos- 
chert's press for making cider the best made. The price 
and terms are very reasonable, and they should be in- 
troduced iu every fruit growing district. Send for illus- 
trated catalogue to the New York office, 15 Park Row. 

When you go home late, take a bottle of German Corn 
Remover to your wife, and it will make her happy; 25cts. 

The Patent for the Self-lighting Gas Burner illus- 
trated in the Scientific American this week is for 
sale. Address the inventor. 

4 Roll Planer and Matcher; simple and substantial; 
weight, 3,500 lb.; price, $500. O.L.Packard,Milwaukee,Wis. 
Peck's Patent Drop Press. See adv., page 14, 

Houghton's Boiler Compound contains nothing that 
can injure the iron, but it will remove scale and prevent 
its formation. Houghton & Co., 15 Hudson St., N. Y. 

Manufacturers and others, send postal at once to 
Manufacturers' Gazette, Boston, Mass., for first number 
free. Ready first week in July. 

Tcrred Roof 'g,Sheath'g Felts. Wiskeman,Paterson,N.J. 
Long & Allstatter Co.'s Power Punch. See adv., p. 13. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American SUPPLEMENT sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co., Publishers, New York. 

Abbe Bolt Forging Machines and Palmer Power Ham- 
mers a. specialty. S. C. Porsaith & Co.. Manchester, N. H. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p.12. 

List 26.— Description of sysoo new and second-hand 
Machines, now ready for distribution. Send stamp for 
the same. S. C. Forsaith & Co.. Manchester, N. H. 

Combination Roll and Rubber Co., 27 Barclay St., 
N. Y. Wringer Rolls and Moulded Goods Specialties. 

Punching Presses & Shears for Metal-workers, Power 
Drill Presses. $25 upward. Power & Foot Lathes. Low 
Prices. Peerless Punch & Shear Co.,115 S.Liberty St.,N.Y. 

Improved Skinner Portable Engines. Erie, Pa. 

" Rival " Steam Pumps for Hot or Cold Water; $32 
and upward. The John H. McGowan Co., Cincinnati, O. 

The Eureka Mower cuts a six foot swath easier than 
a side cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka Mower Company, Towanda, Pa. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 13. 

Pure Oak Leather Bating. C. W. Amy & Son, Ma- 
nufacturers Philadelphia. Correspondence solicited. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

Wood -Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

For Machinists' Tools, see Whitcomb's adv., p. 12. 

Experts in Patent Causes and Mechanical Counsel. 
Park Benjamin & Bro.. 50 Astor House, New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys . Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

See Bentel, Margedant & Co.'s adv., pa L ge29. 

Malleable and Gray Iron Castings, all descriptions by 
Erie Malleable Iron Company, limited, Erie, Pa. 

4 to 40 H P. Steam Engines. See adv. p. 414. 

National Steel Tube Cleaner for boiler tubes. Adjust- 
able, durable. Chalmers-Spence Co.,10CortlandtSt.,N.Y. 

Turbine Wheels; Mill Mach'y. O. J.Bollinger, York,Pa. 

Corrugated Wrought Iron for Tires on Traction En- 
gines, etc. Sole mfrs., H. Lloyd, Son & Co., Pittsb'g. Pa. 

Best Oak Tanned Leather Belting. Win, F. Fore- 
paugh,Jr.,& Bros., 53! Jefferson St., Philadelphia. Pa. 

Gardiner's Pat. Belt Clamp. See illus. adv., p. 413. 

Nickel Plating. —Sole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
etc. Hanson & Van Winkle, Newark, N . J . , au d 92 and 94 
Liberty St., New York. 

Presses, Pies, Tools for working Sheet Metals, etc. 
Fruitand other Can Tools. E. W. Bliss. Brooklyn, N. Y. 

For best Duplex Injector, see Jenks' adv., p. 413. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind . See adv., page 414. 

Clark Rubber Wheels adv. See page 23. 

Millstone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson, 64 Nassau street. New York . 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 21 Columbia St., New York. 

The Twin Rotary Pump. See adv., p. 413. 

50.000 Sawyers wanted. Your full address for Emer- 
son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighten 
saws, etc. Emerson, Smith & Co., Beaver Falls, Pa. 

Elevators, Freight and Passenger, Shafting, Pulleys 
and Hangers. L. S. Graves& Son, Rochester, N. Y. 




Telegraph, Telephone, Elec. Light Supplies. See p. 30. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 29. 

For the manufacture of metallic shells, cups, ferrules, 
blanks, and any and all kinds of small press, and stamped 
work in copper, brass, zinc, iron, or tin, address C.J. God- 
frey & Son, Union City, Conn. The manufacture of small 
wares, notions, and novelties in the above line, a spe- 
cialty. See advertisement on page 30. 

Gear Wheels for Models (list free); Experimental 
Work, etc. D. Gilbert & Son, 212 Chester St., Phiia., Pa. 
Gould &Eberhardt's Machinists' Tools. See adv., p. 30. 

Linen Hose, Rubber Hose,Cotton Belting, Rubber Belt- 
ing, Leather Belting. Greene, Tweed & Co., 118 Cham- 
bers St., N. Y. 

Safety Boilers. See Harrison Boiler Works adv., p. 2G. 
The Medart Pat. Wrought Rim Pulley. See adv., p. 28. 

For Heavy Punches, etc., see illustrated advertise- 
ment of H files & Jones, on page 30. 

Comb'd Punch & Shears; Universal Lathe Chucks. Lam- 
bertville Iron Works, Lambertville, N. J. See ad. p. 28. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 29. 

Hand and Power Bolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co., Hartford, Ct. 
Rollstone Mac Co.'s Wood WorkingMach'y ad. p. 28. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blin i Machinery, Send for 
catalogue to Rowley & llermance. Williamsport, Pa. 

The only economical and practical Gas Engine in the 
market is the new "Otto" Silent, built by Schleicher. 
Schumra & Co., Philadelphia, Pa. Send for circular. 

Ore Breaker, Crusher, and Pulverizer. Smaller sizes 
run by horse power. See p.;30. Totten & Co., Pittsburg. 

For Sequeira Water Meter, see adv. on page 30. 



HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

Werenewourrequestthatcorrespondents, in referring 
fo former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and nor, of general interest, 
should remit f rom $1 to $5, according to the subject:. 
as we cannoi. be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



(1) M. T. asks (1) how liquid gold is made 
such as is now sold in the picture frame stores. It is 
putup in small bottles at a high price. It is evidently 
gold powder in naphtha with some light varnish, enough 
to hold it. Would like to make it for large use. A. 
Send a sample of the "liquid gold" referred to, 2. 
Sulphuric acid has been recommended for bleaching 
bristles. Would like to know the process— with the 
usual process of sulphur fumes or without it ? A. Sul 
phuric acid is boiled together with half its weight of 
sulphur in large stoneware retorts, aiid the sulphurous 
anhydride given off is passed into cold water which ab- 
sorbs it. When nearly saturated with the gas ,;his 
liquid sulphurous acid is used for bleaching. 

(2) J. W. C. asks: What process will I 
have to use in order to keep the curl in false hair from 
being affected by perspiration or weather ? A. Flax- 
seed water is commonly used. 

(3) W. T. asks: What is the best solution 
for making cotton duck for awnings mildew-proof ? A. 
Saturate the cloth in a hot solution of soap (a quarter of 
a pound to the gallon of waier); wring out ai'd digest it 
fortvvelvehoursor mor-3 in a solution of half a pound 
alum to the gallon of water. 

(4) P. & E. ask how to convert raucid 
butter into a sweet pure article fit for table use. A. 
100 lb. of the butter is mixed with about 30 gallons of 
hot water containing % lb. of bicarbonate of soda and 
15 lb. of fine granuiar animal charcoal, free from dusl, 
and the mixture is churned together for half an hour or 
so. The butter is then separated ; after standing, warmed 
and strained through a linen cloth, then resalted, col- 
ored, and worked up with about half its weight of fresh 
butter. 

(5) W. J. asks: Whatis the best and cheap- 
est way to make liquid laundry bluing? 1. A. Dis- 
solve indigo sulphate paste in cold water and filter. 2. 
Dissolve good cotton blue (aniline blue 6 Bi in cold 
water. 3. Dissolve fine Prussian or Berlin blue with 
one-eighth part of oxalic acid in water; or use ferro- 
cyanide of potassium (one-twelfth part) in place of 
oxalic acid. 

(6) B. W. G. asks: What is the best gum 
composition for emery wheels ? Are there any works 
that treat on the manufacture of emery wheels? A. 
Vulcanized caoutchouc is one of the best binding mate- 
rials; glue, shellac, vitrified borax, water-glass, and 
zinc oxide, litharge and glycerine, and vulcanized mix- 
tures of gutta percha, bitumen, and oil. etc., have also 
been employed with some success. We know of no 
book giving much information on the subject. Consult 
" Knight's American Mechanical Dictionary." 

(7) C. S. W. S. writes: Wrinkles have 
formed over the whole surface of my diploma (parch- 
ment). How can I remove without injury to that which i 
is written and printed thereon ? A. Place the paper J 
face downward upon a clean piece of blotting paper. 
Beat up to a clear froth, with a few drops of clove oil, 
the whites of several fresh eggs, and with the fingers 



spread this over the back of the sheet and rub it in until 
the parchment becomes uniformly soft and yielding. 
Then spread itout as smoothly as possible, coverit with 
a piece of oiled silk; put on )t a piece of smooth board, 
and set it aside in a cool place., with a weight on the 
board, for twenty-four hours. Then remove the board 
and silk, cover with a piece of clean fine linen cloth, and 
press with a hot smoothing iron (not too hot) until all 
signs of wrinkles have disappeared. The heat renders 
the albumen insoluble and not liable to change. 

(8) R. H. S. asks how to bronze iron cast- 
ings {by dipping). A. Clean the castings by pickling 
them in sulphuric acid diluted with about 10 parts of 
water, and securing with sand ; then dip them momenta- 
rily into a solution of 3 oz. of sulphate of copper and 5 
oz. sulphuric acid in a gallon of water. Rinse in cold 
water immediately after dipping, and dry in sawdust. 
See copper plating and brass plating, pp. 33 and 3, vol. 
xliv. 

(9) C. E. asks if there is any other way to 
melt glue than by first soaking it in water? A. Glue 
can be dissolved in aceticand in dilute nitric acids, but 
these solutions are not applicable for ordinary gluing. 
Glue can be dissolved directly in hot water, but it re- 
quires some time to obtain a solution free from lumps, so 
that it is preferable to soften the glue first in cold water. 
2. Is there a way to bleach glue, that is, to make dark 
glue of a lighter shade ? A. Glue maybe bleached to a 
considerable extent by means of sulphite of soda or sul- 
phurous acid and alum. If the color is due to carbona- 
ceous matter, as is sometimes the case, i t cannot be 
bleached. 

(10) J. M. D. writes: I have some old zinc 
from Smee cells, which I would like to melt and cast 
into zincs for gravity cells. Can you tell me of some 
simple method of melting so as to save the mercury with 
which they are covered ? A. The only practical way is 
to distill off the mercury by heating the zinc scrap in a 
retort. An iron retort is usually employed, but the fol- 
lowing simple substitute can be made to answer: Select 
a large clay flower pot and tray (of the same material) 
free from cracks or holes. Rub uniformly over the 
inside bicarbonate of soda (baking soda) made into a 
thick paste with a little molasses, then put it into the 
oven and let it get thoroughly hot. Fill the pot with the 
zinc, broken into small pieces, invert the tray over it, 
as a cover, and then turn the pot bottom upward and fill 
in between the rim of the potandtraywitha stiff luting 
of clay moistened with a strong solution of sal soda. A 
short bent iron tube is then luted into the hole in the 
bottom (top) of the pot, and when the luting has dried 
the pot is gradually heated by immersing it in hot char- 
coal or otherwise, the open.end of the delivery pipe dip- 
p ; ngjust below the surface of a dish of water, at the 
bottom of which the distilled mercury collects. The 
mercury all distills over "below a red heat; any portion of 
it that lodges in the delivery pipe can be washed down 
after the pipe has cooled. 

(11) II. S. asks for a recipe for a deep navy 
blue dye. A. See wool dyeing, in Supplements, Nos. 
m, 74, 75, 76. 

(12) W. E. asks for the best method of 
extracting tan from hemlock so as to get the essence for 
exportation. A. The crushed bark is put into upright 
copper cylinders called extractors, with removable brass 
bottoms, and submitted to the action of boiling water 
and steam. The liquid is then drawn off and passed 
into the next cylinder in the series, and soon to the last; 
there are usually three or more working " in battery. 11 
The partly exhausted bark is then treated once or twice 
again with fresh hot water, and is finally dropped out 
by opening the bottom of the extractor and fresh bark 
put in its place. The liquid is concentrated by boiling 
it down in a copper vacuum pan or in a series of vacuum 
pans. 

(13) W. D. H. asks: With what prepara 
tion can drawing paper he covered, without discolora- 
tion, so that I can paint on some portions of the sheet 
with oil colors without having the oil spread or sink ? 

A. Dissolve a quarter of an ounce of fine, clear gelatine 
in 6 oz. hot water, strain, and apply to the paper, and 
let it get dry before painting. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

M. M.— The quartzose rock contains much sulphide 
and carbonate of copper and is quite rich in silver. An 
assay would be requisite to determine its value.— M. W. 
C— It is coal.— W. C. R.— Quartz crystals— no value.— 
W. A. M . —It is an ore of copper— a mixture of copper 
sulphide and carbonate, with some iron and probably a 
little silver. Afire assay would be requisite to deter- 
mine the presence or absence of the latter.— S. L— It is 
galena — sulphide of lead- the principal ore of lead.— 
W. S.— A silicious clay containing a large quantity of 
iron oxide (which imparts the color) and probably a 
little mercury— worth an assay. Such ferruginous 
clays, when properly ground, bolted, and (lightly) cal- 
cined, make good cheap paints.— S. H. H.— An analysis 
would be necessary to determine the value of your ore. 
It appears to be of good quality and worth working. - 
R. C. — Chiefly clay and carbonate of lime, with a little 
lead carbonate and quartz — sand.— J. S. D. — An argen- 
tiferous galena containing a little antimony. — J. R. — 
The phosphorescent powder does not compare favorably 
with that of the French manufacturers. It contains a 
slight excess of sulphur and moisture. Try drying it 
thorbughly and mixing it, while hot. with a small quan- 
tity of anhydrous lime soap. See late numbers of the 
Scientific American for -formulae and notes on this 
subject.— J. G. B. — An alloy consisting chiefly of anti- 
mony with a small percentage of lead Not native.— 

B. G. N.— 1. Argillaceous lime rock veined with quartz; 
3. Ferruginous quartz rock; 3. Conglomerate; 4. Flint; 
5, 6, 7, 9, 10, and 12, quartz pebbles; 8 and 11. rose quartz 
pebbles.— A. F. C. — A fine silicious clay— it might be 
useful to porcelain manufacturers.— J. M. P. — The clay 
is 'Very impure, contains a large per cent of silica, and is 
not valuable for porcelain making.— 5. B. M.— The 
batting is sized with an aqueous solution (hot) of British 
gum and soap appropriately colored with a little log- 
wood and chrome. 

COMMUNICATION RECEIVED. 

On the quantity of solar heat. By C. F. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of tlie United States were 
Granted in the Week Ending 

June 14. 1881. 

AIVD EACH BBABINC THAT DATE. 

[Those marked (r) are reissued patents.] 



A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1866, will be furnished from this office for one dol- 
lar. In ordering please state the number and date of the 
patent desired and remit to Alunn & Co., 37 Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the soeci- 
flcations not being printed, must b e copied b y hand. 

Anchor, J. J. Moule 248,958 

Anchor shackle bar, J. J. Moule. .. 242,957 

A nimal trap, Fort & Scott 242,912 

Axle box, car, A. G. Paul. Jr 242.841 

Axle boxes, sand guard for car. H. Roth ... 242,986 

Axle, car, T. R. Timby 243,007 

Band cutter, wire, T. Herberg 242,826 

Barrel, J.. I. Luck 242.948 

Barrel roller, V. W. Oestermeyer 242,967 

Bed, sofa, Flaeremans 242,941 

Bedstead, wardrobe, G. A. Nelson 242,961 

Beehive, W. K. Lindsey 242,945 

Beer ventilating apparatus. II. Guth 242.924 

Belt, metallic drive, W. D. Bwart 243,905 

Bicycle. E. A. Lewis 242,784 

Billiard chalk holder, L. B. Holmes 242,776 

Billiard players, cue guide for, W. M. Bryant. ... 242,877 

Bleaching apparatus, cloth, J. Fish 242,907 

Bluing package, A. E. Cooke 242,955 

Boiler, J. C. McNeil 242,834 

Bonbon wrapper, I. J. Van Skelline (r) 9,757 

Bookcase, J. \V. Pauly 242,970 

Book cutting machine clamp, J . Penrose 242,972 

Boot and shoe edge trimming tool, J. D. West- 
gate (r) 9,766 

Boot and shoe heel plate. T. Armstrong 242,856 

Boot, and shoe heel stiffener, E. Andrews 242,737 

Boot and shoe sole and heel protector, J. Field- 
house 242,906 

Boot and shoe sole buffer. F. Winslow (r) 9.752 

Boot, rubber, C. H. Straight 242,802 

Boring gauge for bits, S. 11. Garrett 242,918 

Bottle envelope. B. O. Marks 242.735 

Box partition, G. L. Jaeger (r) 9,762 

Bracelet and scarf ring, M. Lochner 242.946 

Brick machine, C. V. Hemenway et al (r) 9,750 

Bridle bit. P. Hayden 243,042 

Bronzing machine, G. L. Jaeger 242,932 

Buckle. G. W. McGill (r) 9,753 

Buckle attachment. R. A. Chapman 242.882 

Buckle, trace, S. D. Bingham 242.867 

Burial casket, O. P. Furman 242,915 

Butchers' tracks, switch for, C. Cole 242,754 

Button, E. W. McGlaulin (r) 9,751 

Button, detachable. J. D. Carpenter 242,881 

Button, detachable, Pitts & Medbury 242,975 

Calender, A . J. Deblon 242.760 

Calendering printed sheets, machine for. C. Cham- 

bers.Jr 242.753 

Car coupling, O. B. Macarthy 242,949 

Car, sleeping, E. T. Starr 242,801 

Car wheel, Atwood & Swett 242,858 

Cards, maps, etc., mounting show, W. J. Quarry (r) 9,785 

Carpet stretcher, D. Neff' 242,960 

Carriage spring, childs, A. Richter 242,980 

Cartridge shells, machine for uncapping, A. C. 

Hobbs 242,775 

Cartridge shells, machine for uncapping, Whitney 

& liitz 243.022 

Caster, A. A. Duer 242,820 

Cattle ringer, H. E. Barnes 242,860 

Churn, J. D. Albert et al 248,0;:2 

Cigarette machine. W. R. Norriss 242,836 

(day. etc., apparatus for drying, J. S. Estlin 242,903 

Clock pendulum regulator, Davies & Nutting 212,892 

Clothes reel, I. N. Small 242.799 

Coal hod and seive, combined, A. Watson 243,018 

Cock, stop, J. Flanagan 242.910 

Coffee pot cover, J. McAnespey 242,953 

Compasses, beam, L. K. Derby 242,895 

Copies of writings, apparatus for producing, D. 

Gestetner 242,919 

Corset, E. S. Smith 242,847 

Cotton elevator, W. F. Newton 242,963 

Cotton gin, V. K. Edgar 242,763 

Cotton picker's shade, W. N. Arnold 242,739 

Crane, hydraulic or steam, C. M. Kyder 242,795 

Crate or box, W. S. Dyer 242,761 

Curtain fixture, G. A. Crisson 242.891 

Curtain fixture, D. Sheplie 242,796 

Dead-eye and its rope fastening, W. P, Healey.. . 242,774 

Dental engine, W. H. Kimball 242.936 

Dental mallet, automatic, R. H. Antes 242,853 

Desulphurizing apparatus. Boomer & Randall 242,870 

Door check, 1. N. Arment 242,738 

Draught equalizer. I. P. Cadman (r) 9,758 

Drawer pull. L. V. Griswold 242,770 

Dyeing fabrics with aniline colors, Armand & 

Berton 242,855 

Dyeing, machine for preparing warps for, T. 

Rowley 242,987 

Earthenware, apparatus for and process of mould- 
ing large articles of, J. P. Simons 242,996 

Electric cable, P. B. Delany 242,894 

Electric conductors, conduit for, C. A.. Hussey 242,827 

Electric lighting, T. A. Edison 242,899 

Electric meter, T. A. Edison 242,901 

Electrical conductors, manufacture of, C. E. Chin- 
neck 242,813 

Elevator, H. D. O. Kurrus 242,940 

Elevator brake. C. J. Underwood 243.013 

Elevator bucket, \V. H. Burdine 242,878 

Envelope machine, A. A. Rheutanir) 9,755 

Evaporator, A. S. Folger 243.822 

Explosive compound, J. M. Lewin 242,783 

Farm gate, II. L. Canutt 242,880 

Faucet attachment, beer, L. S. Edleblute 242.764 

Fence, C. A. Lockwood 242,831 

Fertilizers, etc., treatment of animal and vegeta- 
ble. substances for the manufacture of. A. J. 

Huet 242,777 

Filter. W. Daniels.. 24".,759 

Fire alarm signal, pneumatic. P. TI. Vander Weyde 242,803 

fr'ire escape. A. Maurice 242,832 

Fire escape and bed bottom, combined, H. R. Ladd 242,780 

Fire extinguisher, A. M. Burritt 242,879 

Fire kindling, E. W. Banks 242,741 

Fish hook snell, M. D. Beach 
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Flood gate, S. J. & L.L.Wright 243,030 

Folding table, C. T. H Vanstone 242.804 

Fruit evaporator. Wooden & Trescott 243,028 

Fur, ornamenting, E. Bertrand 242,742 

Fur, pointing. B. Abraham. 242.736 

Garment, combination. M. Herrmann 243,015 

(Jas, apparatus for the manufacture of. A. Hick- 

enlooper 243,046 

Gate, 1. S. Sherwin 242,797 

Glass, manufacture of, F. Siemens 242,845 

Glue pot, G.Tainter 243,005 

Governor, steam, W. R. Michener 242,835 

Grain binder, J. Augspurger 242,850 

Grain binder, automatic, M. A. Keller 243,050 

Grain drill and broadcast seeder, Bartholomew & 

Law 242.862 

Grain drill distributer, J. Noxon 242,837 

Grate bar, W. U. Fairbairn 242,765 

Grate, Are. C. Nikiforoff. 242,964 

Grinding grain, etc., roller mill for, B. Zaepfel 243,052 

Grinding mill, W. N. Cosgrove. . . 242,756 

Grindstone. W. H. Brock 242,873 

Guano distributor, J. Rankin 242,979 

Gun sight, S. G. Bayes 242,809 

Hame. harness, C. Hauff 242,824 

Hammock frame. J. R. Dickinson 242.819 

Hand fork, W. Hemme 243.043 

Harness. W. M.Gilliam! 242,921 

Harrow, J. Fogarty 242,766 

Harvesting machine, J. Harris 242,925 

Harvesting machine, J. C. McLachlan 242,833 

Hatchway, C. R. Otis 242,968 

Header. J. W. Blevin 242,868 

Hoe, F. A. Tryon 243,010 

Hollow ware cleaner, G. Brewster 242,745 

Horizontal engines, base plate for, C. T. Porter... 242,976 

Horse detaching device, J. E. Anger 242,852 

Horseshoe. H. G. Yates 243.051 

Hub, vehicle wheel, Gandy & Black 242.91T 

Hydraulic, relay, Aikman & Osborn 242,806 

Indexing machine, R. D. Carris ... 242,751 

Insulating material, machinery for covering wire 

with. H. A.Clark 242,884 

Insulating materia], machine for covering wire 

with, II. A. Chirk 242,885 

Insulators, glass press for the manufacture of, 

R. Hemingray 242.825 

Knit fabric and method of making the same, J. 

I'hipps 242,973 

Knob attachment, door, A. Good 242,922 

Lacing hooks, machine for making, \V. Halkyard. 242.772 

Lamp bracket, carriage. E. Soper 242,848 

Lamp, electric, A. Bureau 242.747 

Lamp, electric, <'. A. ! I ussey 242,930 

Lamp, incandescent electric, T. A. Edison.. 242,896, 242.897 

Lamp, Incandescent electric, E. Reynier 242,984 

Lamp, multiple wick, O. Knipe.. . 242,938 

Lamps, manufacturing carbons for electric, T. A. 

Edison 242,900 

Lantern, F.S.Clinton 242,814 

Lantern forrailway cars. etc.. J. IMntsch 242,974 

Lantern, magic. E. B. Foote. Jr 242,767 

Lantern, magic. A. A. Hart 242.823 

Lathe, coach, F. W. Tiesing 243,003 

Lathe for turning small wooden articles, Sher- 
man & I'helps 242,993 

Leather black, dyeing, N. G. Sfirensen 243,000 

Leather washer, D. S. Hall 243.036 

Lifting jack. P. W. Bates 242,863 

Lightning rod ornament. A. J. Welin 243,021 

Lock, G. Bayer 242,864 

Lock escutcheon, Barnes & w'oolaston 242,861 

Lock escutcheon, Woolaston & Priddy 243,029 

Locomotive engine, E, Shay 242,992 

Lubricating compound. R. Ervine 242,828 

Magneto-electric generator. C. A. Hussey 242,931 

Magneto generator. T. \V. Lane 242.942 

Magneto or dynamo-electric machine.T. A.Edison 242,898 

Match safe. A. lake 243,049 

Meat cutter, J. H. E.Schmidt 242,843 

M echanical motor, T. Silllman 242,798 

Medical compound, G. W. Robbins 242,792 

Metallic surfaces, device for finishing, J. A. Mac- 

kinnon 242.950 

Middlings purifiers, cloth tightener for, T. Dick . . . 242,818 

Milk cooler. D. B. Wooster 242,805 

Mining cages, safety attachment for, C. D. Brown 242,746 

Mitten, etc., knit, C. E. Wakeman 243,017 

Moulding. I,. Laurense 242.943 

Moulds, facing compound for, B. Kane (r) 9,763 

Motive power, O. W. Gibson 242,920 

Mower and harvester knives, machine for grind- 
ing. Roundy & Lennox 242,794 

Musical instrument, mechanical, O. 1 I. Arno 242,857 

Musical instrument, mechan.. J. McTammany. Jr. 212.786 

Kail plate feeder, D. K. Miller 242,788 

Net, horse, J. Hand 243,040 

Nitro-dextrlne, making. G. S. Dean 242.893 

Nozzle. C. Frankenfleld 243,768 

Nut lock, J. Klosser 242,744 

Nut lock, J. Watts 243.019 

Oatmeal machine. W. Eberhard 242,762 

Oil can, S. 8. Newton 242.962 

Oil cloth, floor. M. A. Loos 242.947 

Packing for piston rods, etc., E G. Shortt 242.994 

Packing, piston rod. S. Armstrong 242,808 

Paddlewheel, feathering, J. F. Broux 242.874 

Paddlewhe2l. feathering, C. P. winner 243,0.'6 

Paint and putty burner, G. Bradish 212,871 

Paper and the process of manufacturing the 

same, anti-tarnish, G. S. Page 242,839 

Paper cutting machine. R. Furnival 242,916 

Paperfor packing. etc.. manufacture of.G.S. Page 24-2.840 
Paper hangings and other materials, grounding 

machine for, T. B. Smith .. 242.998 

Paper machine suction box. C. W. Cronk 242.815 

Parer, corer, and slicer. apple, G. Geer 213,935 

Pen, writing, A. ^\. Kirkwood 242,937 

Phaeton body, H. W.Titus 243,008 

Picture moulding hook, M . li. Franklin 242,913 i 

Pill cutter handle, G. F. (happen 242,883 

Pipe joints, machine for preparing and soldering, 

H. V.Hartz 243.037 ! 

Pipe sections, preparing and welding. II. V. Hartz 243.038 
Pipe sockets, etc., machine for bending. J. Nuttall 242,789 

Pipe wrench , J. Flanagan 242,909 

Plane, flexible-faced, L. Bailey 242,740 

Planter, corn, G. D.Haworth 213,041 j 

Planter, seed, J. Holekamp 242,927 

Plow, Holhrook & Moulton (r) 9.760 

Plow. S. Seegmiller 242.844 

Plow, side hill, W. A.Cowley 242,757 

Pocketbook tuck, I- Brainard 212,810 

Pocketknife. A. Ilischow 242.935 

Pomace, mabhine for extracting juice from, N. S. 

Scoville 242,991 

Potato nssorter, CO. Morris 242,956 

Printer's galley. J. A. Burke 242,748 

Printing machine, B. Huber 243.047 

Printing machine, F. E. Porter 242.977 

Printing machine, yarn. \V. McAlister 242,952 

Printing press, cylinder, E.J.Frost 242,914 



Printing press, plate, W . M . Appleton 242,854 

Propeller, screw. D. Ruggles .. 242,842 

Propeller shafts, thrust bearing for, D. Gordon .. . 242.923 

Pulley block. J. W. Norcross 242,965 

Pump.air. W \V. Blackford 242.743 

Pump cylinder, wooden, J. LaTourette 242,781 

Pump, steam jet, W. A. Reid.. 242,982 

Pumping engine, direct-acting, E. G. Shortt 242,995 

Pumping engine, steam, C. P. Deane . 242.817 

Rail drill, H. Burgess 243,033 

Railway cross tie, H. Thielsen 242,850 

Railway gate and signal apparatus, C. F. Strack. . 243.001 

Railway switch stand, W.L.King 242,779 

Railway train brake, automatic, J. F. Carpenter. . 242,812 

Reed plates, manu facture of, M. Bray 242,811 

Reflector for suspended lamps, J. J. Smokey 242.999 

Refrigerator. J. Patton 242,969 

Reversible seat, J. A. S. Simonson 242.997 

Rice huller. J. Voyle 243,016 

Roasting furnace, H. C. Grittinger 242,769 

Roofing tool, W. G. Hyndman 242,778 

Ruches or collarets, machine for making neck, 

W.T.Hose 242,928 

Sash fastener, S. P. Rash 242,988 

Saw, C. R. Marvin 242,951 

Saw, drag, S. Clemens 242,886 

Saw. drag, F. Strobl 243,004 

Saw mill appliance. K. E. Conant 242,888 

Saw swage. N. Johnson 242,935 

Scraper, earth, W. llaslup 243,039 

Scythe snath. J. Conlin 242,889 

Sewer trap and screen for catch basins, J. A. 

Sullivan.. 242.849 

Sewing machine attachments, support for, C. H. 

Carter 242,752 

Sewing machine cutting or trimming attachment, 

R. W. Reiss 242,791 

I Sewing machine, straw braid, E. Wiseman 243,023 

Sewing machine tucking and plaiting scale. E. A. 

Winaus 243,027 

sheet metal articles, machine for bending, R. C. 

I Shoe, B. Bradshaw 242,872 

1 Shoe, button. G. Schmidt 242,990 

| Skate, P. Everitt 242,604 

Skate, roller, J. G.Norman 242,966 

! Snatch block, T. R. Ferrall 243.034 

j Soldering implement, A.N. Bliss 242,869 

I Soldering machine or apparatus. II. Miller 242.955 

| Spout, bung, D. C. VanSlyck 243,014 

Spout, sap. G. J. Record 242.981 

Squibs waterproof, composition to be used in 

making, C. Crabtree 242.758 

Staples, machine for forming, inserting, and 

clinching. J. R. Allgire 242,807 

Starch separator, E. Wilhelm 243,024 

steam boiler, W. R. Michener 242,787 

steam engine, back-acting. J. Fish. 242,908 

! Steam engine reversing gear, Abbott & Walters.. 242,851 
Steam meter and reducing valve, IJ. Williams — 243,025 
Stereoscope and graphoscope, cambined, W. H. 

Lewis 242,830 

j Stereotype block, F.Schley 242.9S9 

Stoker, mechanical, S. Haigh 242,771 

Stove attachment, J. J. Lawler 242,829 

, Stove, coal oil cooking, T. C. Collins 212.887 

| Street sweeper, w. D. pennypacker 242,971 

Suspender end, G. H. Phelphs 242,790 

Swimming device. G. Hayes 242,773 

, Tanning apparatus, O. Mitchel, Jr., et al 242,954 

Teaching chemistry, apparatus for, W. Farmer... 242,821 

Telephone, (uttriss & Redding 242,816 

Telephone exchange swi ch, G. W. Coy (r) 9,764 

Thawing out sink spouts, device for, A. Stevens. 243.002 

Thill coupling, J. H. Adams 243.031 

Thrashing machine, J. N. Smelzer, Jr 242.846 

: Ticket box, M. Prior 242.978 

Time lock. E. H. Flint 212,911 

Tobacco packing machine, J. R. Lawrence 242,782 

Toy money box, R. M. Hunter 243.048 

Toy pistol. G. \v . Street 213,003 

Traveling bag attachment. W. Roemer 242,793 

Traveling bag fastening, J. W. Lieb 242,944 

Tray bolt, J. S. & R. Topham 243,009 

Treadle, F. M. Weaver 243,020 

Truss. K. Herrick 242,926 

Types, apparatus for manufacturing, J. M. Hep- 
burn 243,044 

Valve, balanced rotary reversing, 1*. Brotherhood 242,876 

Valve, balanced slide. H. H. Beach 242,865 

Valve, rotary, P. Brotherhood 212,875 

Valve, slide. W. S.Hughes 242,929 

Vehicle, spring. P.Campbell 242,750 

Vehicle spring brace, A. Reinwald... 242,983 

Vinegar, apparatus for the manufacture of, V. 

Michaelis(r) 9,754 

Wadding or batting from waste products, ma- 
chine for the manufacture of, G. Cox 242,890 

Wagon, platform. Smith &Gurney 242,800 

Wagon step, H. F. W. Koehler 242.939 

Watch stem winding and setting device, A. Twing 213,011 
Water, apparatus for checking the waste of, E. E. 

Furney (r) 9,759 

Weaving cane, machinery for, H. E. Tylander . 243,012 
Wells, hydraulic boring apparatus for oil and 

other, Vaughn & Vincent 243,015 

Whip handle, A. Campbell, 2d 242.749 

Window shade slat, Shorey & Butler (r) 9,756 

Wire, zinc coated, E. H. Hill (r) 5,761 

Wood, machine for ormamenting, J. P. Jamison.. 

242,933, 242,934 
Work holding clamp, J. M. Naglee 242,959 



Emollient and remedial preparation of petroleum 
for externa] and internal application, Chese- 
brough Manufacturing Company, Consolidated. 

Fertilizers, embracing the products known as am- 
monia, phosphoric acid, and potash, D. H. Bald- 
win 

Flour, C. C. Anders 

Flour, H. Becker & Co. 

Horseshoe nails. Ausable Horse Nail company 

Lubricating compound. Cook & Pulver 

Medicine for hog cholera, J. II. KendrlcK 

Oils, illuminating. Empire Refining Company 

Paper, albumen, G. Gennert 

Perfumery and toilet preparations. H. Tappan 

Petroleum for illuminating purposes, refined, Em- 
pire Refining Company 8,365 to 

Sewing machines, Wilcox & Gibbs Sewing Machine 
Company 8,356, 

Shovels, spades, and scoops, O. Ames & Sons Cor : 
poration 8.335 to 

Soap, C.Davis & Co 8,861 to 

Tobacco, chewing, ■B.F. Gravely 8,346 to 

Tobacco, fine cut chewing, J. Anderson & Co 

Whisky, rye, T. G. Carroll 



CET THE BEST AND CHEAPEST. 

TRADE ftjP E HIN (>;MAR IC. ||| 




8,342 
8,340 
8.360 
8,352 
8,364 
8.368 
8,354 

8,367 

8,357 | 

I 
8,339 
8.363 
K.349 
8,334 
.8,343 



O". .A.. TVA.-5T rfs CO., 

{Cincinnati, Ohio.U. S A. 1 

Exclusive Agenfsand Importers for the United States, of the 

CELEBRATED 

PERIN BAND SAW BLADES, 

Warranted snnertorto all others tn quality, fin- 
ish, uniformity of temper, and general tlura- 
httity. One Perm, Sate outwears three ordinary saws. 



English Patents Issued to Americans, 

From June 10 to June 17, 1881, inclusive. 

Belt clasp. W. M. "Whiting, Elizabeth, N. J. 

Bottle wrappers, B. D. Marks, Louisville, Ky. (2 patents). 

Boot and shoe machine, C. H. Trask, Lynn, Mass. 

Clocks, II. J. Davies. Brooklyn, N. Y. 

Drying apparatus. International Pavement Company, 
Hartford, Conn. 

Electric arc lights, T. A. Edison, Menlo Park, N.J. 

Electric cables, P. B. Delaney et al.. New York city. 

Electric lamps, C. A. Ilussey et al.. New York city. 

Electric lamps. T. A. Edison, Menlo Park, N. J. 

Electric machines. T. A. Edison, Menlo Park, N. J. 

Electric wires, protecting, C. A. Hussey et al., N. Y. city. 

Foot power mechanism, C. E. Mayo et al, Lowell, Mass. 

Grain drier, H. Cutter, North Wilbraham, Mass. 

Grate bars, W. U. Fairbairn, Boston, Mass. 

Hatchway doors, G. M. Eames etal.. Washing on, D. C. 

Ice machine, G. W. Stockman, Indianapolis, Ind. 

Life raft, W. M. Van Wagenen. New York city. 

Motive power, method of utilizing volatile liquids for, 
I. Ij. Landis. Lancaster, Pa. 

Moulds for plastic materials, H. D. Atwood et al., Taun- 
ton. Mass. 

Musical instruments, mouthpiece for, P.Thomsen, Phila- 
delphia. Pa. 

Machine hammers, A. Beaudry, Massachusetts. 

Pumping engines, E. G. Shortt. Carthage, N. Y. 

Pulverizing apparatus, J. E. I lolmes, Washington, D. C. 

Skins, machine for removing coarse hair from, D. Muel- 
ler, New York city. 

Stippling implement, J. Gast, Brooklyn, N. Y. 

Spinning machinery, E. Harris et al,. Providence, R. I. 

Soap, <$. S. Higgins, Brooklyn, N. Y. 

Ships' pen for cattle, S. Shaw, Massachusetts. 

Tricycles, C. W. Oldreive, Massachusetts. 

Turbines, W. F. Jobbins et al.. New York city. 

Telegraph cables, II. A. Clarlc, Boston, Mass. 

Wrenches and drills, T. McLean, New York city. 



3MjjrrtiSftn*ttta. 



Inside Pa^re. each insertion - - * to cents a line. 
Back Page* each insertion - - - $1.00 aline. 

(About eight words to aline.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as T fmrsday morning to appear in next issue. 




H. Weindel's Improved Double- 
Acting: Air and Gas Pinnp<*. 

A very strong and powerful hand 
pump is the " Peerless." Weight. 70 lb.; 
wheels, 15 in. diam.; cylinder, 2 6-lfix6iu.; 
Bpeed, about 110 rev. a minute. Price of 
vacuum pump, with automatic valves 
and cabinet attachment, ¥22.00. Same as 
gas transferrer, giving very good vacu- 
um, $16.00. Same for air only (all for 32 
lb. pressure and over), $12.00. Send for 
circular of all pumps, and three 3 cent 
stamps for photo, of particular pump 
you want, to Factory, 405 N. Fourth St., 
Philadelphia, Pa. 



DESIGNS. 

Bucket-ear. L. Berger 12,304 

Buckle, A. Dyke 12,305 

Dish, J. C. II. Trost 12,317 

Globeholder, CM. Mitchell 12,314 

Oil cloth, C. T. & V. B. Meyer 12,309 to 12,313 

Range. I. T. Montross 12,315 

Sewing machines, ornamentation of, E. Hahnel. . . 12,306 

Spoon and fork handle, M. II. Kincsley 12,307, 12.308 

Toy money box. J. H. Parmelee 12,316 



j TRADE MARKS. 

Beer, lager, Bartholomay Brewing Company 

j Beer, lager, P. M, Ohmeis & Co 

1 Bitters, Siegert & Hijos ...8,370. 8,371 

Carbon black. Carbon Black Company 8.844 

j Cigars, Toledo & Barranco 8,373 

Cigars, cigarettes, and smoking and chewing to- 

1 biicco, Goodwin & Co 8.350 

! Cigars, cigarettes, and smoking and chewing to- 
bacco. Strait on & Storm 8,353 

: Cigars, cigarettes, plug, and other chewing tobacco, 

and amokm* tobacco, W. Duke, Sons, & Co. ..... 8.345 

rologiiB water, tliscox & Co 8,351 

Cordials. Siegert & Hijos 8.372 

Dyes, Townley & Lovelund 8,355 



Sewing Machine. 

CAPITAL WANTED. 

The advertiser, having perfected a Shuttle Sewing 
Machine, on an en tirely new principle, much more simple 
in construction, would call attention to the following: 

The Machine is constructed without Cams, Gears, or 
Ball Joints, and can be made at a much less cost than 
any good machineon the market, and fully covered with 
unquestionable patents. Is easy and still running, and 
its simplicity renders it much less liable to get out of 
order, which makes it especially adapted for family use. 

It has an unusual range of work and great penetrating 
power, which makes it particularly adapted lor leather 
work, both light and heavy. The stitch is made in Howe 
time, each stitch finished as made. A much less amount 
and no special machinery is required for its manufac- 
ture. Parties who would like to interest themselves, or 
are contemplating making a sewing machine, or a Sew- 
ing Machine Co. already established, who would like to 
make a machine at less cost, with an unusual number of 
good selling points that commend themselves, corre- 
spondence is solicited. Parties would be treated liber- 
ally. The Machine and its work will be fully shown and 
every advantage given for its investigation. Address 

SEWING MACHINE, Box 773, New York. 



;£c c oE BRASS MFG. Co '^C 

pRASs TORRINGTON,— -CONN. ^TR^' 
COPPER MATERIALS FOR METALLIC. AND 

in sheets^^nition 'A _ ipECl^ l ■' r, '' BLANKS 



WANTED— A second-hand Rolling Mill, to roll 
nail plate from blooms. Also one pair Shears, 
to cut nails. All to be removed. Address, stating low- 
est price, " Iron Manufacturer," Box 235, Boston, Mass. 



AM 
Investment. 




BEST FOOT LATHES, 

Back geared and screw cutting. 
Small Lathes, Hand I'laners for 
Metal, Small Gear Cutters, Slide 
Rests, etc. Just the articles for busi- 
ness. Highly appreciated . Cata- 
logues free. 

N. H. BALDWIN, 

Laconia, N. H. 



Luxuriant Mustache 

Ud Whi»L.r»in£0 to SO d«v». B„;Thead« »nd ban 
■ icn no more. A he iry growth aroducd bi then»eof 
::OAII'OUNI) ELIXia. the new rcra.dj. We Kill 
>rcwe it or forfeit gllX). 2 or 3 Pfcea.uarl.nt. OBLeiA 
'Tnmp nnd ru.irmiM on o>ery Pkg. 1'rirB per ['kg 
wiih directions sealed and pont-pjid 21 I'eoia, 3 tar 

A. L. SMITH & CO.,li. S. Agts, Palatine, 111. 



WANTBD-Twenty-seven Hundred (2.700) feet one-Inch 
Iron Piping, old or new. Ad dress, stati ng price , 

W. B. CKBIGHT, Winnsboro, S. C. 



W00BW0RIIN& MACHINERY. 

Planers and Matchers, Surfacers. Moulders, Tenoners, 
Engines, Boilers, etc., etc. BBLCHER & BAGNALL, 
40 Cortland St., New York. 



CATALOCUES 



FRE E TO ANY ADDRESS 

~~ of. 




^mmv^mNM w?^m 



FOR INFORMATION CONCERN I N« 

Holly Water Works, 

" FOR 

CITIES, VILLAGES, SUBURBAN TOWNS, 
FACTORIES, ETC., 

Apply to the 

HOLLY MFC. CO., L0CKP0RT, N.Y. 

Or C. G. HI1.DRETH. Sec'y, 

157 Broadway, Now York City. 




WATER ELEVATOR, OR STEAM JET IM'MI*. 

Has no valves or moving parts. 
With 40 lb. steam pressure will 
elevate hot or cold water 50 ft. 
high ; will force water through 
pipes and hose for fire purposes. 
Gheapestand Heat Pump made. A 
VA in. pump, price $7.50, will throw 
a % stream of water 40 ft.; 2% in. 
pump, price $14, at 50 lb. pressure, 

elevates 3,000 gal. 28 ft. hi£b per hour. Send for catalogue 

of Engineers' and Machinists' specialties. 

VAN DUZEN & TIFT, Cincinnati, O. 

Shafts, Pulleys, Hangers, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLKltS & CO., 

70 Uberty Street* New York. 



sendjqLONDON.BERRY^ORTON 

■ phil a p a for 

THE BEST BAND SAW BLADE 



LOCHWOOD M'F'G CO., 

Manufacturers of Iron Toys, Fine Gray Iron Castings, 

Metal Patterns, etc. 
P. O. Box 033. South Nnrwnlk, Conn. 




OF THE 

Sf timtxiu ^mnian 

FOR 18S1. 
The Most Popular Scientific Paper iu the World. 

VOLUME XliVi NEW SEIUES. 

COMMENCES JULY 1. 

Only $3.20 a Year, including postage. Weekly. 
;V2 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large numuer of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Reader* find in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one rear -52 numbers- 
postage prepaid, to any subscriber in the United States 
orCanada.on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of TheScientificAmeri- 
can will be supplied gratis for every club of fire subscribers 
at $.3.20 each; additional copies at same proportionate 
rate. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remiMs by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity ,to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany , 
Russia, and all other European States; Japan, Brazil, 
Mexico, s.wi all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
*4, gold, for Scientific America n, i year ; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit bj 
postal order or draft to order of Munn & Co., 37 Park 
Row. Kew York. 
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A Marvel of Cheapness and of Useful Knowledge i/n a Small 
Space. 

MOLESWORTfl'S POCKET BOOK 

FOR 

CIVIL AND MECHANICAL ENGINEERS. 

JUST PUBLISHED. 

Pocket Book of Useful Formulae and Memoranda for 
Civil and Mechanical Engineers. By Guilford L. 
Molesworth, Member of the Institution of Civil En- 
gineers; Chief Resident Engineer of the Ceylon Rail- 
way. Cheap Edition, full bound in leather, pocket book 
form, rededjes. Price $1.00, free of postage to any part of 
the world. 

This Pocket Book, one of the most popular that has 
ever been published, contains a wonderful variety of 
Formulae and Memoranda, cove ing nearly every sub- 
ject which can arise in the course of the practice of the 
Civil or Mechanical Engineer. These formulae, etc., are 
so simple that there is scarcely one which cannot be 
mastered by any one possessing little m ore than a mere 
knowledge of arithmetic. They comprise Surveying, 
Leveling, Earthwork, Railroads, Brickwork, Mortars, 
Cements, Plastering, Bridges, Beams and Girders, Roofs, 
Columns, Steam. Common Roads, Canals, Rivers.Water- 
works and Water Pipes, Sewers, Gas Works, Mill Work, 
Wheels, Friction, Alloys, Workshop Receipts, Boilers, 
Steam Engines of all kinds, Water Power and Water 
Wheels, Wind Mills, Screw Propellers, Pumps, Cranes, 
Weights and Measures, Logarithms, Elasticity, Strength 
and ^Weight of Materials, Saturated Steam, Knots and 
Statue Miles, Compaied Wells, etc., etc., etc. 

We also publish * 
The Railway lSuiUler, A Hand-book for Estimat- 
ing the probable cost of American Railway Construc- 
tion and equipment. By Wm. J. Nicolls, Civil Engineer. 
Illustrated by engravings especially full upon the most 
improved sidings Switches, and Frogs. Full bound in 
leather, pocket book form,Qilt ed-jes. Price $2.00, free of 
postage to any part of the world. 

Among the Contents are— Chap. I. Field Operations. 
II. Preliminary Surveys. III. Cost of Earthwork. IV. 
Permanent Way. V. Frogs and Switches. VI. Equip- 
ment. VII. Depots and Structures. 

%W~ The above, or any of our Practical and Scientific 
Books, sent, free of postage, at the publication prices, to 
any address in the world. 

|3F* Our various Catalogues of Books, covering every 
branch of Technical Literature, sent, free of postage, to 
any part of the world. 

All readers of the Scientific American are particu- 
larly invited, to apply, by mail or otherwise, for these 
catalogues. . 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut St., Philadelphia, Pa. 

_______ 

Steam Pump Worts, 

INDIANAPOLIS, IND., 

Manufacturers of 

BOILER FEEDtES ADD PUMPIN& MACHINERY, 

FOR ALL PURPOSES. 
Send for new Illustrated Catalogue. 

RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office.251 Broadway, 
New York. His book, witli Photogiapnic likenesses 
of bad cases, before and after cure, mailed for 10c. 



NO MORE USE FOR OIL ON MACHINERY 



Oline Lubricating Compound, manuf'd by HOLLAND 
& THOMPSON, Troy, N. Y. Avoids hot journals, drip- 
ping, and waste. Send for catalo___ of Gjrease and Cups 
for all kinds of machinery. 




rjfl YOUR N AME_,m_B5IOS 

all New Btyles, by beat artists: Bouquets, Birds, Gold 
m II ChromoaJtktnascapes, Water Scenes, etc. — no two alike. 
■ w Agent's Complete Sample Book,25c- Great variety 
Advertising and Bevel-Edge Cards, Lowest prices to dealer, 
and printers. 100 Samples Fancy Advertising Cards, 50c. 
Address STEVENS BROS., Box 22, Northford, Ot, 



THE BAKER BLOWER. 

[forced blast.] 
The revolving parts are 
l all accurately Balanced. 

Warranted Superior to any- 
other. 
WILBRAHAM BROS, 

No. 2318 Frankfurd Avenue 
Philadelphia, Pa. 

-B3-SEND FOR OUR CATALOGUE. *©» 




MACHINE RY, 

For Iron and Wood Workers. Hand Tools and Sup- 
plies. O. L. PACKARD, Milwaukee, Wis. 



MACHINE KNIVES 

FOR PAPERMILLS. B00K- 
BINDERS.W00P WORKING 
AND AGRICULTURAL MACHY 
ALSO PARALLEL VISES TOR 
MACHINISTS. PIPE FITTERS. 
BLACKSMITHS WHEELWRIGHT! 
PATTtRNMARERS___,. j. 
MANUFACTURED Bt___-^ 

TAYLOR STILES 8 CO. 
REI_.5VILLEW_RENC0.NJ. 





W.CWREN'S 

Pat. Urate Bar, 

Manufactured by 

D. S. CRESWELL, 

Eagle Iron Foundry, 

81« RACE ST., 
PHILADELPHIA, I'A. 



Roots' New Iron Blower. 




c 1 



I VII,, MECHANICAL, AND MINING EN- 
GINEERING at tbe Rensselaer Polytechnic 
Institute, Troy, N. Y. The oldest engineering 
school in America. Next term begins September 15. 
The Register for 1880-81 contains a list of the graduates 
for the past 54 years, with their positions; also, course 
of study, requirements, expenses, etc. Address 

DAVID M. GREENE, Director. 



C K_ tft COfl perdayat home. Samples worth $5 free. 
4>0 IU 4>/U Address Stepson & Co., Portland, Me. 




SHEPAItD'S CELEBRATED 

.$60 Screw Gnttins Foot Lathe, 

Foot and Power Lathes, Drill Presses 
Scrolls, Circular and Band Saws, Saw 
.Attachments, Chucks, Mandrels, Twist 
Drills, Dogs. Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

II. I j. SIIUI'ARD __ CO., 

331, 333, 335. & 337 West Front Street, 
Cincinnati, Ohio. 



Pond's Tools, 

Engine Lathes, Planer*. Drills, Ac. 

DAVID W. POND, Worcester, Mass. 



ROOFING. 

For steep or flat roof s. Applied by ordinary workmen 
at one-third the cost of tin . Circulars and samples free. 
Agents Wanted. T. NEW. 32 John Street, New York. 



XX COT (not painted, White Duck) 




Makes a perfect bed. No mattress or pillows required. 
Better than a hammock, as it fits the body as pleasantly, 
and lies straight. Folded or opened instantly. Self -fast- 
ening. It is just the thing for hotels, offices, cottages, 
camp-meetings, sportsmen, etc. Good for the lawn, 
piazza, or" coolest place in the house." Splendid for in- 
valids or children. Sent on receipt of price, or C. O. D. 
For 50 cts. extra, with order, I will prepay expressage 
to any railroad station east of Mississippi River, and 
north of Mason and Dixon's line. For 75 cents, in 
Minnesota, Missouri, and Iowa. Send for circulars. 

H. W. LADD, 108 Fulton St., Boston ; 207 Canal St., N.Y.; 
927 Arch St., Phila.; and 94 Market St., Chicago. 



gteam and Hand Power. CLEM & MORSE, 411 &413 
9 Cherry St., Phila., Pa., and 108 Liberty St., New York. 



Machinery"depot 

I IM AME RICA. 

Standard machinery for all purposes. 
H.B.SMITH MACHINEC0 

_tab:i849. 925MARKETST. Philadelphia 



STOP 



the PLOW of FILTH 
FROM the HEAD. 

PERMANENT CURE OF 



HOME TREATMENT. NO CHARGE FOR 
CONSULTATION. The fearful effects of 
Catarrh on the system can be stopped. Childs 
Catarrh Treatment is the only known means 
of positive, permanent cure. Send for dis- 
cription, terras, etc. Address 

Rev. T. _». CIIII.D9. Troy, O. 



♦ \ 



DOYOUROWNPRINTINB 

Presses and outfits from $3 to $500 
Over 2,000etyles of type. Catalogue and 
reduced price list free. 

H. HOOVER, Phila. Pa 



WILEY & RUSSELL M'F'G COMPANY, 

Greenfield, Mass. ,l LIGHTNING " (trade mark), 
Manufacturers of Screw Cutting 
and other labor-saving Machinery 
, and Tools. Bolt Cutters for hand 
lilOr power in large variety. The 
^celebrated Lightning Screw Plates 
' in various assortments. Taps, 
dies, and reamers for use in the bit- brace. The Green 
River Tire Vosetter. Green River Drilling Machines. 
Green River Tire Benders, Horse Shoers' Vises, Tire 
Wheels, Tire Bolt Wrenches, Nut Wrenches, Counter- 
sinks, etc., etc. Send for illustrated price list. 




NOW REA D Y— The New Edition of Trail twine's 
Civil Engineer'* Pocket Bonk, l_mo. 691 pages, 
illustrated with 080 engravings from original designs. 
Fifteenth thousand. Revised, corrected, and enlarged. 
E. CLAXTON & CO., 930 Market St., Philadelphia, Pa. 




BIBB'S 

Celebrated Original 

BALTIM0KE 
FIRE-PLACE HEATERS 

To warm upper and lower rooms. 

The handsomest, most economical 

Coal Stoves in the world. 

B. C. BIBB & SON 

Foundry Office and Salesrooms, 

39 and 41 Light Street, 

Baltimore, Md. 

_T_hbi,eized Slate Mantels. 

f£7* Send for Circulars. 



Steel Castings 

From M to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 15,030 Crank Shafts 
and 10,000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings. Send for 
circular and price list. 

CHESTER STEEL CASTINGS CO., 

407 Library St., Philadelphia, Pa. 



_ HDlIT E»D)l'/r_<f TILE AND CLAY RETORTS ALL SHAPES. 

(fit PPI>J\,^B0RGNER& O'BRIENre- 

23 _ ST. ABOVE RACE. PHILADELPHIA. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN HI AN V FAC T U KING CO., 
New Haven. Conn. 



FOUND 



THE STEAM PUMPS MADE BY 

VALLEY MACHINE CO., 

EASTHAMPTON, MASS., 

Are the beat in the world for Boiler Feeding 

and other purposes. 




SNOW'S BEST 

Water Wheel 
Governor, 

MANUFACTURED BY 
COHOES IRON FOUNDRY 

AND MACHINE CO.. 
COHOES, - - N. Y. 



GREAT IMPROVEMENTS 



RECENTLY MADE IN 



CRUSHING AND GRINDING 

GOLD AlVD SILVER ORES, BONES, 
PHOSPHATE ROCK, _ CHEMICALS. 

We compel Quartz to grind Quartz. 
I AddresM tor new circular 

BAIT GH _ SONS, Philadelphia. 



$66 



a week in your own town. Terms and $5 outfit 
free. Address H. Hallett & Co., Portland, Me. 



"The 1876 Injector." 

Simple. Durable, and Reliable. Requires no special 
valves. Send for Illustrated circular. 

W1U. SELLERS __ CO., Tliila. 



r/\ DCAIITirill ALL NEW DESIGNS of Uut- 

K I I DEAUIIrUL terfly, Dragon-fly, Robin Red- 
-P w breast, Pinks, Pansies, Violets, and Moss Rosebud 
Chromo Cards, name on, 10c. Card Mills, Northford, Ct. 



PATENT 



MWi____uni4i 



SHAFTING 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly themost economical. 
We are also the sole manufacturers of the CklkbratkD 
Colli \s' P a t.Coupli n g, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, ' 

Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Ste., Chicago, 111. 
iW Stocks of this shafting in store and for s'ftle by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. T. 



SASH DOVETAILING MACHINE. 

Planers, Moulding Machines, 
Mortisers and Borers, Tenoning 
Machines, Blind Rabbeting Ma- 
chines; also, a large variety of 
other wood working machines 
manufactured by 
LEVI HOUSTON, Montgomery, Pa. 




RUBBER BACK SQUARE PACKING, 

BEST IN THK WORLD. 

For Packing tlic 1'iston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use. Is in contact with the Piston Hod. 

A the elastic back, which keeps the part _ against the rod with sufficient pressure to be steam-tigat, and yet 

creates but little friction. , ,. . _ _.„, . , . ,. . . ... „. *. 

This Packing is made in lengths of about 20 feet, and of all sizes from % to 2 inches square. 

JOHN H. CHEEVER, Tie. is. SKW YORK. BELTING & PACKING €0., 31 & 38 Park Row. New York. 




WA._JTE_>, 

A pairof SECOND-HAND HOISTING ENGINES, 

in good order. Cylinder. 8 or 9 in. diameter by 12 or 15 in. 
stroke. Address Lakimek Cuke Wouks, Larimer, Pa. 



$72 



A WEEK. $12 a day at home easily made. Costly 
outfit free. Address True & Co., Augusta, Me. 



V J$2 A S P E C I A LT Y q__~ u 
.JOHN GREENWOOD &C0. 

" ROCHESTER N.Y. 



Send for Circular & Price List 

COPE & MAXWELL M'F'G DO'S 

Neu' and Improved Styles or 

STEAM PUMPS 

— AND — 

BOILER FEEDERS. 

"THE BEST ]UAI>E." 
Address HAMILTON. OHIO. 




TCI CDU_MC Latest. Best. Patented 
CLCrnUliC 1881. Works two miles. 
Circulars free. HOLCOMB & CO., Mallet Creek, O. 



Agents Wanted 

Sells rapidly. 
Particulars free, 



C14SI50 



S. M.Spenceu, 
112 Wash'n St., 
Boston, Mass. 




FOR SALE. 

Complete Machinery of a FertilizingFactory, all in run- 
ning order. Apply to P. O. Box 703, Baltimore, Md. 

RF.ATTY'S OROANS. 18 useful stops, 5 sets reeds, 
' ' J only S>65. Pianoa,*liS5 up. r~"Iilus. 

Catalogue FRiiE. Address BEATTY, Washington, N J. 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8ooo in successful operation 
FIHE HEW PAMPHLET FOB 1879, 
Sent free to those interested.' 
James Leffel Is Co., 

Springfield, O. 
UO Liberty St., N. Y. City. 




machinery WOODWORKING MACHINERY, 

f everv desnrintion. 121 Chamhers and 103 Reade Sts.. ' For Railroad Shops Planinlt Mills, Car Builders, Cabinet, Carriage, Sash, Door, and Blind Makers. ' 



POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manuf rs, 

CONNERSVILLE, IND. 
S. S.TOWNSEND, Gen. Agt, j \ g"^*"- 
WM. COOKE, Selling Agt., 6 Cortland! Street, 
JAS. BEGGS & CO., Selling Agts. , 8 Dey Street, 

SEND FOR PRICED CATALOGUE. 



NEW 

YORK. 




Blind Stile Mortising and Boring }"acliines will mor- 
tise two Blind Stiles at once for Fixed Slats, in all kinds 
of wood, regardless of knots, making GO per minute, 
leaving them clear of chips, and will bore for rolling 
slats, 150 per minute. \i. BUCK, Lebanon, N, H. 




WITHBRBY.RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



VOLNEY W. MASON & CO., 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS, 

PROVIDENCE, It. I. 



CQiy#<_1>WIRE BELTSSASH^<S 
U<fHi -P.T.R* 5 CS 328 7 .Ave. N.yT^ 



A (ILovely Floral, Panel, Hand & Bouquet Chromo Cards, 
*U with name lOc. Franklin Pr'tg Co., New Haven, Ct. 



DRUNKS" 8 opium fAB** 

■# 1 1 W II II B y LESLIE B. KBBLBY, M.D., Sur- 
geon, G & A. R R. Dwlght, 111. er-Books Free. 




_»__._■:_:_'■_ 

Steam Hoisting Machines 

Four Sizes— i to 10 Horae Power 
The Four Horse Power will raise 
1,200 lb. 150 feet per minute. Other 
sizes in proportion. 

NOBLE & HALL, 

ERIE, PA. 



Drawing Paper for Maps, J'lans^Me- 
chanical Draw- 
ings, is the I 
Paper. Send for Samples. ' 

KBUFFEL & ESSER, New York. 



THE BEST! 



1U1 ___JJB, 171„_B,_10- 

PARAGON 



FURNACE GRATE BARS. 



__3______ :1 ____2___ 



i_6 WEST ST., NEW YORK. 

The best and cheapest. Send for Circular. 

Steam Fitters' & Plumbers' Supplies. 

STURTEVANTS' FAN BLOWERS. 

ALBERT BRIDGES, 46 Cortlandt Street, New Vork. 



- smmmsms> cary &m;qen 



NEWYORKGITY 



of every description. 121 Chambers and 103 Reade Sts, 
New York, TheGeobqis Place Machinery Agency, 



For Railroad Shops Planing Mills, Car Builders, Cabinet, Carriage, Sash, Door, and Blind Makers. 7 

S. A. WOODS MAC11I NK CO., 178 High St., Boston i 91 Liberty St., N. Y.s 01 S. Canal St., Chicago. 



(f rp _ P Agents' profit per week. Will prove 
n _ _ fl fjit or forfeit S300.00. OutfltandSam- 

vU _ _ . V « ples W orth _00 free. Address 
E.G. RIDEOUT& CO., 10 Barclay Street, New York. 

ICE-HOUSE AND REFRIGERATOR.— 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of 34° to 86°. Contained 
in Scientific American Supplement, 11 6. Price 
10 cents . To be had at this office and of all newsdealers. 

PATENTS. 

MESSRS. MUNN & CO. . in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements., and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years' experience, and now have hnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. AJl business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Ir.frigements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
37 Park Row. .New York. 

BRANCH OFFICE.- Corner of F and 7th Streets, 
Washington, D. C. 
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THE 



New York Ice Machine Company, 

1 15 Broadway, New York, Room 78. 

LOW PRESSURE BINARY ABSORPTION SYSTEM. 

Machines Making 

ICE AND COLD AIR. 

Low Pressure when running. No pressure at rest. Ma- 
chines guaranteed by C. H. Delamater & Co. 



BOILER COVERINGS, 




ASBESTOS-LINED, REMOVABLE. 

THE PATENT X I If SPACE COVERINGS. 

THE CHALMERS-SPENCE CO., Sole Proprietors, 
10 Cortland St. Foot of East fltti St., New York. 

' ftftSEffflt 

LIQUID PAINTS 

HOOPING, 

Steam Pipe and Boiler Coverings, 

LINING FELT, 
STEAM PACKING, 

WICK PACKING, 

FLAT PACKING, 

PURE ASBESTOS MILL BOARD, 

GASKETS, 

Asbestos Sheathiflgs, Coatings, 
Cements, &c. 

Descriptive price lists and samples sent free. 

H. W. JOHNS M'F'C CO., 

87 Maiden Lane, New York. 



The Cameron Steam Pump, 

DESIGNED FOR USE IN 
GOLD, SILVER, C O A U , -A. 3XT X> I H O I« 

lUEIPST IE S , 
ALSO FOR GENERAL MANUFACTURING AND 

3^13=8.33 PUMPS. 

I'ii in ps furnished with Movable Linings in Iron, Composition, or Phosphor-Bronze. 

Address THE A. S. CAMERON STEAM PUMP WORKS, 

FOOT EAST 23d STREET, NEW YOUR CITY. 



CATALOGUED. 



THE FOLLOWING MANUFACTURERS ABE PRO- 
MINENT IN THEIR RESPECTIVE LINES: IN 
SHORT, ARE HEADQUARTERS: 



re r 



THE HAZARD MANUFG. CO., 

Works at Wilkes Barre, Pa. 87 Liberty St., N. Y. 



FRIED HI ANN'S PATENT 

EjegtorS 

Are the cheapest and most effective machines 
In the market for 

Elevating Water and Conveying Lipids 

from Mines, Quarries, Ponds, Rivers, Wells, Wheel Pits ; 

for use in R. R. Water Stations, Factories, etc. They 

e -3 splendidly adapted for conveying liquids in Brew- 

1 e.es, Distilleries, sugar Refineries, Paper Mills, Tanner- 

' ies, Chemical Works, etc. Send for illus. catalogue to 

NATHAN & DREYFUS, 

Sole Manufacturers, NEW YORK. 



WA TCHMAN'S I M- 

proved Time Detector, 
with Safety Lock At- 
tachment, Patented 187a- 
6-7. Beware of Infringe- 
ments. This Instrument 
.s suppled with 12 keys 
for 12 different stations. 
Invaluable for all con- 
cerns employing night 
watchmen. Send for cir- 
culars to E. IMHAUSER, 
: P.O.Box 2Si5. 212 Broadway, New York. 





HOISTING ENGINES. 

COPELAND «& BACON, 

83 LIBERTY ST., NEW YORK. 



i MACHINISTS' TOOLS AND SUPPLIES. 

i II. PRENTISS & COM I'ANY, 

14 Dey St. (P. O. Box 3362), New York. 



At Low PriceN. Lnrge Assorted Stock. 
& F. BROWN, 57-61 Lewis St., New York. 



BOYLE ICE MACHINE CO., 

Ice Machines 

AND 

Refrigerating Apparatus. 

No. 10 N. Jefferson Street, Chicago, 111, 

Estimates and Circulars upon Application. 




AND 

HIQHES1 AWARD 



OF MERIT 

AT 

CENTENNIAL. 

Send/or Catalogue* 




STEAM ENGINES, 
lB.FlRQCHAB,Iork,Pa, 

Cheapest and best for all pur- 
poses — simple, strong, anddu- 
rable. Also Horse Pow- 
ers and Gin Gear. 

Saw, Grist and Cob 
ISUlls, Gins, Presses 
and Machinery gener- | 
ally. Inquiries promptly " 

answered. ~ 

ri «. VertioalEngines.with or without s [ 
&l ™ wheels, very convent- . **~ ' 

ent, economical and ■ 
completein every de- . 
.tail, best and 
f, cheapest Vert- , 
ical in the/ 
.world. Fig. I 
|l is engine \\ 
fJinuse.Fig. 
i2ready for 
iroad. ff j ir2# 

The Farquhar Separator 

(Warranted) -— - 

Ptmna. 

Aj-rionlturalj 

Works, 

Tork, I'u. 
Lighteatdr.ft, 
most durable, 
limplwt. moat | 

economlcnl 

•ad perfect in 




AND 
EI3HE3T PBJ2B 

AWARDED 
SEPARATORS, 




TNB 

BILVEE ttlDAL 

AT 

Ms Exposition. 



ERICSSON'S 

Net Caloric Pupil Eline 

FOR 

DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest,and moat economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely s ate. Send for circulars and price lists. 

DELAMATER IRON WORKS 

C. H. DELAMATER & CO., Proprietors, 

No. 10 Cortland! Street, New York, N. Y. 





fOLCnBIA BICVCXE. 

The Bicycle has proved itself to be a 
permanent, practical road vehicle, and 
the number in dally use is rapidly in- 
creasing. Professional and business 
men, seekers after health or pleasure, 
all join in bearing witness to its merits. 
Send 3 cent stamp for catalogue with 
price list and full information. 

THE l'OPE iH'F'U CO.. 
597 Washington Street. Boston, Mass. 



ROCK DRILLS & AIR COMPRESSORS. 

INGERSOLL ROCK DRILL CO., 
1 1-2 Park Place, . . New York. 



Establ'd EAGLE ANVILS. 1843. 

Solid CAST STEEL Face and Horn. Are Fully War- 
ranted. Retail Price, 10 cts. per lb. 



Double Screw, Parallel, Leg Vises. 

Mudeand WARRANTED stronger than any other Vise 
by FISHER & NORRIS only, Trenton, N. J. 




EXETER MACHINE WORKS 

Manufacturers of 

Steam Engines, Blowers, and 

Steam Heating Apparatus. 
30 Federal St., Boston, Mass. 




WM. A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HARftlS-COKLISS ENGINE 

With Harris' Patented Improvements, 
IV 10 to 1.000 H. P. 

The " SWEETLAND CHUCK." 

Universal, Independent, and Eccen. 
trie. Unex- 
celled for 
Accuracy, 
Strength, Du- 
rability, and ' 
Simplicity of 
construction. 

SWEETLAND 
&CO., 

126 Union St., 

New Haven, 

Conn. 

Stones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels. Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE ifc SONS, Buffalo, N. Y. 



The Greatest Rook Breaker on Earth. 

Capacity, a ton a minute. All kinds of Mining Machin- 
ery. Send for circulars. GATES &: SCOVILLE 
IRON WORKS, Cliicngo, III . 

STEARNS SAW MILLS. 

Saw Mill Machines, Boilers, and Engines. 
STEARJVS MANUFACTURING COMPANY, Kiie, Pa. 





HOLDS INK FOR A WEEK'S USB. ANT GOOD INK MAT BE USED. 

The Mackinnon pZZ Fen or Fluid Pencil. 



THE ONLY RESERVOIR PEN IN THE WORLD WITH A CIRCLE OF IRIDIUM AROUND THE POINT. 
,.- „Alwnys ready. Always witli you. Cannot Blot. Cmmot be worn out in a lifetime. 
MacKINNON PEN CO., 19« BROADWAY. COUNER JOHN STREET, NEW YORK. 

General Supply Depots in all principal cities in America and Europe. 



cous 

penS^ 




PENCILS, HOLDERS, CASES, &c. 

The CALM-GRAPHIC Pen. 

A GOLD PEN and RUBBER HOLDER, containing 
ink for several days' writing. Can be carried in the 
pocket. Always ready for use. A luxury for persons 
who care to preserve their individuality in writing. 

MABIE, TODD & BARD, 

ISO BROADWAY, NEW YORK. 

Send for Price-List. 
OLTR GOODS ARE SOLD BY FIRST-CLASS DEALERS. 



SKINNERS PATENT "COMBINATION CHUCK 

0)X^UNiVLT<SAL.iN[)LPrMDENT AND ECCENTRIC'XR 




jkiX-N MrG.CG.NCW 9Ri IAIN C0NN.S0U MANUTACl URERS . 

WAREnOUSE-i&erfCH-A'M-BERS ST. NEW YORK. 



BOO AUDITS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 



Bead for Illustrated Catalogue. Addrexa A. B. Farquhar, Tork, Pa. 



new Yor k belting and packinu ^ 

.RUBBER PACKING, " 

m ; For Engines, Boilers, Pumps, and all other me- 
■" chanical uses, has always been a 



specialty with us. 
37 & SS PARK ltOW, NEW 



ADJUSTABLE INCLINE PRESSES. 

STILES & PARKER PRESS CO., Middletown, Conn. 



These fans can be fastened 
to ceiling or side wall, and 
driven by a round belt direct 
from a Backus Water .vio- 
tor. Steam Engine, or other 
power. Blades can be cov- 
ered with paper muslin to 
suit the taste in color. By 
changing angle of blade 
amount of air can be regu- 
lated. Two or more fans 
can be connected on ceiling. 
Shaft of fan runs in metal- 
line -journals, and requires 
no oiling, which is quite a 
consideration where they, 
are put up in dining rooms: 
over tables. Price ¥5 each. i 

Manufactured by 
Backus Water Motor Co. 
323 Broadway, Xen York 




Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica 
etc., a,nd whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
PUS, corner of White and Elm Sts., New York. 



The Pliosplior-Bronze Smelting Co. Limited. 




New Oflices and 
Salesroom, 

* 512 Arch Street, 

PHILADELPHIA 



SDCPTAPI CC Thermometers, Opera Glasses, 
■ CO I HULCO Microscopes, Barometers, Tel- 
escopes, and Compasses. It. & J. BECK, Man- 
ufacturing Opticians, Philadelphia, I'a. Send 
for Illustrated Priced Catalogue. 

ENSILAGE POWEE! 

just the thing— Safe, Convenient, Duiiablk. 

B. W. PAYI^E & SONS, Corning, N. Y. 



PHOSPHOR-BRONZE 

Wire, Rods, Sheets, Bolts, etc. 

Pamphlets nml Particulars on Application. 



OWNERS OF THE U. S. PHOSPHOR- 
BRONZE PATENTS. 

Sole Manufacturers of Phosphor-Bronze in the 1 . 8. 

SHAPING MACHINES. 

Six in. stroke, with countershaftand chuck, price!$135. 
BOYNTON & PLLlUiVIER, Worcester, Mass. 



Our 2-Horse Eureka 

Engine and Boiler is 



I^B ■ Gear Cutting. Send for list of Gears. ■ |HBf 
■ GRANT, 4 Alden St., Boston, Mass. B^^B. 

THE "Scientific American 1 ' is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts. Philadelphia, and 50 Gold St., New York. 




'RELIABLE" 



i Engines a complete success. 
' Prices still 40 per cent, below 
those of other makers. Un- 
equaled for efficiency, simplici- 
ty, and durability. Prices from 
$250 for 10 H. P., to $560 for 50 
II. P. All complete, with Gov- 
ernor, Pump and Heater. 
Address, for circular. 
I1EALD A, MORRIS, formerly Heald,SiSCO& Co., 
flaldwinsville, N. V. 



ICE AT $1.00 PER TON. 

PICTET ARTIFICIAL ICE CO., Limited, 
P. O. Box3083. 14*2 Greenwich St.. New York. 

Guaranteed to be the most efficient and economical of all 
existing Ice and Cold Air Machines. 

( ' 1 OOfl" Lace Cutter. By mail, 50c. Discounttothetrade. 
lOOU Sterling Elliott,262 Dover St., Boston, Mass. 



THE BERRYMAN 

PATENT 

Feed Water Heater 
and Purifier 

Have been in use ten years, 

and never require 

repairs. 

I. B. DAVIS & SON, Hartford, Conn., 
Sole Proprietors and Manufacturers in the II. S. 




TO INVENTORS 



THE 



Ml MiuMnrii Co. 



(INCORPORATED,) 



364 & 366 Broadway, New York. 



Organized for the manufacture and intro- 
duction of 

PATENTED NOVELTIES 

AND 

YANKEE NOTIONS, 

OF EVKRY DESORIPriON 

AMPLE CAPITAL. 

Latest Improved Machinery. 

CONNECTIONS WITH ALL WHOLESALE ME CHANTS 
IN THE UNITED STATES AND CANADA. 

Agents in Foreign Countries. 

Correspondence without charge, with all who 
desire their inventions in our line developed. 



KORTING'S UNIVERSAL INJECTORS. 

For Boiler Feeding, operated by single handle, taking 
water up to 150° Fan. 

Philadelphia Office, 12th and Thompson Sts.; New York 
Office, 109 Liberty St.; Boston Office. 7 Oliver St. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B. FRANKLIN.V. Pres't. J.M.ALLEN. Pres't. 
J. B. PIERCE. See'v. 



THE 



Hancock Inspirator, 

THE BEST BOILER FEEDER KNOWN. 
Over 17,000 in use on Locomotive, Sta- 
tionary, Marine, and Portable Boilers. 

THE HANCOCK INSPIRATOR CO., 

BOSTON, MASS. 




WorUing Models 



I And Experimental Machinery, Metal or Wood, made to 
! order by J. F. WERNER, 62 Centre St., N. Y. 



POUTER IYIANUFG. CO., IJ.ni, 

New economizer. Only portable made 
with return flue. 
Absolute salety 
li oiii explo- 
it I o 11 and 
from aparks. 
Send for cirs. 
to Porter Mfg. 
Co.,Lim,Syra- 
cuse, N.Y. Gr. 
G.Young.Gen. 
Agt.,42Court- 
landLSt„NY 





! Jenkins' Palent Packing and Valves. 

1 "THE STANDARD." 

J Jenkins' Packing has never failed to make a perfect 

i joint where directions were followed. Jenkins' valves 

are warranted steam tight and are made of the best 

i steam metal. JENKINS BROS., 71 John St., New York. 

i HUB MACH.INFRY.-HUB TURNING. HUB MORTIS- 

iug, and Hub : Boring Machines. Send for price list and 
circulars. DAVID JENKINS, Sheboygan, Wis. 



Jarvis Furnace Co. 

Patent Setting for Steam Boilers, Burns' Screenings 
and Slack Coal without Blast. No. 7 f »liver St., Boston ; 
No. 422 East 23d St , New York: No. 709 Market St., St. 
Louis; No. 1 second St.. Baltimore. 



PRIlVTIl&e INKS. 

The leading Periodicals, including the Scientific 
American, are printed with our inks. 
G. MATHER'S SONS, 60 John St., New York. 
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